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view of the whole Science of Chemiſt 
no other Chemical Work of the fam 


e hne er 


5 the hands of the Public. It deſerves to be read, 5 i 
_ ticularly by every. perſon. who aſpixes to the know. 8 
ledge of general Science. Had it been ſomewhat | 1 


The Praten of Canara, i is a 1 of Sex. Do 
8 3 of the CHEMICAL Lectures of the Author. _” 
2: exhibits a compendious and beautify 1 ſyſtematic a 
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0 more popular and leſs technical in its compoſition; 5 | 
it might have ſerved to introduce Chemiſtry to the 


1 nn, even Sora the uninſtrudted, the e indolent, rr 
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> : tion of this compendium, as an Introduction to Fours * 3 
 eroy's Elements 7 W _— which 1 bend . 


_ tranſlated: And, !!!!! 8 


7 " "9M likewiſe contre” to ebe to the 
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Bookſellers, to publiſh a very ſmall ſeparate Edition b 3 
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ed: And it is already rich in corollaries, or general reſu 


> 1 


Te HE x 3 in any: 8 are © _ 
tiplied, as its perfection ad vances, and as its means of 


iaveſtigation are improved. Such has been the fortune o, 


chemiſtry. Its firit prineiples have been but lately aſcertain- 


which embrace and combine all its parts. A ſyſtematic view _ 
of theſe reſults may be highly uſeful. Duringtheſe laſt twelve. 
years, I have conſtantly. endeavoured to arrange them into 


| ſome ſuch form. I have often, in my courſes of lectures, 


* 


given a ſketch of the arrangement I had adopted: More 


ticularly, in thoſe lectures, with which Tevery year cloſe my 1 


courſe. When explaining the phænomena exhibited by the ; 
known elaſtic fluids in their evolution, their fixation, . and. 
their influence upon all the operations of Art and Nature; 1 


take occaſion to review the fundamental principles of the * 


Science; and give ſuch an abſtract of its whole materials, as 
recalls ts memory all the changes to which natural bodies are 


liable, under the power of their reciprocal attractions. But, 


in any attempt to combine together theſe capital truths, great 
perſpicacity of diſcernment i is requiſite, to enable us to ſelec 
thoſe more general facts, in which all the minuter ones are . 


| be ſo comprehended, that. they may be deduced from them, as 
. ſo many corollaries. Thoſe more general facts muſt like- 


5 wiſe be expreſſed with perſpicuity and preciſion, without 


ambiguity, without doubt, without looſeneſs of language. : 


: They muſt not be too numerous, but yet ſufficiently ſo to 
. include every general fact of any importance. They muſt _ 
Allo be arranged in ſuch a conſecutive ſeries, and with a mu- 
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1 hal connexion 40 natural; ' that they may. xe all the 5 
1 . of the ſcience, and * thew their. e relations 
7 and dependencies. : | * 
| Theſe ideas have eines my W eeü en of ofs 
5 truths. 1 thought that they might ſerve for the foun - 
dations of a complete ſyſtem of chemiſtry ; which ſhould 
- embrace ſuch a number of principles, and thoſe ſo happily 
6 applicable to every minuter phænomenon; that it might 
of enable perſons already well acquainted with the ſcience, to | 
ꝛecollect all that immenſe multitude of facts of which it is 
| compeſed'; and might, at the ſame time, explain to the 1 > 
ner in chemical 9 8 the nature E Ol, FR courſe on which he 
z 3s entering. l f 


It appeared to me, that I ſhould beſt 1 ee chis 
allied to one another by general relations, and ſo arran- 


ge, that their mutual connexion might be eaſily perceived. 
This I call The PHILOSOrHT or CHEMISTRY. | 


_ eyclopedia.” 
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4 | 8565 form. 
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I have made 
3 few alterations, and ſome ſmall corrections, but hardly any 


addition. The nature of the work i 15 fach, that it can be little 
| panda until the Cs ſhall be We d e -_ 


; Curnrsrax, has encouraged me to reprint 1 


All the pro- 
| : poſitions contained i in it, have been already printed under the 
article Axrons, in the chemical department of the New En- 
| For the uſe of the ſtudent of chemiſtry, I have 
thought r to 1 them alſo. Port, W in a commo- a 3 
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js” rpoſe, by exhibiting a regular ſeries of propoſitions, „ 
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may be reduced under the twelve following general 
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III. The action of air in Combuſtion. 5 5 e 109; vey 
IV. The nature and action of Water, 55 
V. The nature and action of Earths; the for "a 
Alias; and the parts which theſe bodies act in cm ai 
VI. The nature and properties'of Combi Bodies. e 
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VIII. The union of Acids with Earths and Altai. 
IX. The oxidation and ſolution of Metal. 
X. The nature and formation of V getable Subflar 
I tranſition of Vegetablet into the mare of 
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Tutor waive: Wye may b the titles of ſo man; 
chapters; under each of which, may be introduced all ſuch 
particulars as have a more natural and direct connexion with” 
it; than with any of the others; and which ſhall all _—_— 
com 1 the whole Fo: ol our Chemical e 
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| Leh . four m 
0 the other bodies ch, SE it .c:mes- into contact. It i is. 
either reflected wholly without decompoſition from their ſur- 
faces, ſo as to give the ſenſation of Whiteneſs, when it meets 
che eye: Or it is decompoſed, and but partially refleQed, ex- 


in the refracted pencil of rays; 3. Oral 


Et; A aan? of Lionrt. 


15 10 Hr, 1 it ge Og —.— the Son pany the 


Fixed Stars, or r be naturally diffuſed through all ma- 
les of action in reſpect to. 


hibiting any of all the variety of colours, except White and 
Black : Or it is more or leſs entirely abſorbed, ſo as to afford 


co the eye, nothing but a Black ſhade : Or it paſſes throufn 
the bodies meeting it, with a greater or a ſmaller deviation 
from its former direction towards the perp 1 


dic Oy. 5 nga 
conſtitutes Tranſparency. 


II. Paffing through ee bodies, iti 5 
aire&t ratio of their. denſity, if they be incombuſtible ; and 
| the refraction increaſes i in the direct ratio of the increaſe of the 


| combuſtibility of the body through. which the light paſſes. 


Hence did Newton. conjecture the combuſtibility of the diar 


| mond, and the exiſtence of a combuſtible principle i in water. a 3 


III. Light ſuffering refraction, is decompoſed into foven. : 


different rays 3 red, orange, yellow, green, blue, indigo, and FE 
| violet... It has been ſuppoſed, that three of theſe colours are ; 
: fimple z red, yellow, and blue; but the other four, . com- 


pounded, each of thoſe two which appear on each fide, next to "9 


green, of yellow and blue; indigo, of ee violet; violet, 
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7 of red and yellow ; 5 | 


1 of — and 1 - AS 9 A has not been ſatis- 
ES | N . 8 e 


k 4 * 4 


; 5 e ABtion of Light, e 7 | 9 
ae N The decompoſition of 1 by the pritm, is a 
fort of analyſis of it. "0 
IV. Light acts likewiſe chomedtty 3 upon bodies, i in proceſls 
"0 combination and decompoſition. Bodies immerſed in 
light, differ in their character, from bodies kept remote 
from its contact; even when the other circumſtances are 
© equal. The former uſually become coloured, volatile, ax "2 a 
5 inflammable ; the latter exhibit properties oppoſite to theſe. 
V. By this chemical action of light, ſome acids are decom- 
| . mall” and various other ſalts undergo 2 change of nature 3” 
metallic oxides are in general reduced nearly to the metallic 
fate; vegetables acquire colour, ſapidity, and inflammability. 
Rand withdrawn from the impulſe of licht, remain 1 white 
ar Infipid 3 2 ee ee 2 5 which” hey are Taid to he 
| ativlated: rieeedieg og vio ant RET YO bong en: 8 
"wt 1 eee veednds ſe effects; almoſt toy by 1 
abſtra ae rein bodies nden een RO rincip - 
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- THAT which mankind in general call Heat, is a ſenſa- 
tion produced by a ſubſtance which modern chemiſts denomi- 
nate Caloric. Caloric applied to the human body, in a pro- 5 
portion larger than that in which it already exiſts in it, warms 
our frame, and preſents heat to our ſenſes. When matters 
lower in temperature than our body, are applied to it, there 
is a portion of its eg, Eat a _ we ano _ Conſe. | 
4 "ewe MD ſenſation of cold. FFF 
. Caloric penetrates through: allthe enen in na- 
1 ture. It ſeparates their component particles from one ano- 
ther, and makes room for itſelf among them. It diminiſhes 
their mutual attraction; and dilates the bedies which they 
compoſe. It fuſes ſolids ; and rareſies liquitls to ſuch degree 
that they become inviſible, aſſume the form of a air, and are thus 
converted into elaſtic, compreſſible, aeriform fluids. Liquids 
are therefore combinations of ſolids with caloric; gaſſes are 
ſolutions of diverſe bodies in caloric. Calorie is of itſelf, the 
- moſt divided, the moſt attenuated, the li ichteſt, and the moſt 
elaſtic of all the eee in * ature: And OY its Ry 
cannot be eſtimated: ; i er 
' HI. Caloric augments be mund ttraction as exititignous . 
h bodies, preciſely i in the ſame, ee ee in wi 12 1 it divides, 
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ng and ditniniſhes the mutual attraction of the component par. 
| ticles of each of them,” In conſequence of this, it is ſucceſs. . 


fully employed to effect new combinations; and to promote 5 I 


1 55 the reciprocal union of different bodies. 8 the axiom 5 
corpora non agunt, miſo coy 8 Bodies alt not of one another, 
| it. previouſly di ave: © JJ e 
IV. Every different body, ne Wrm ad os ras | 
ment of its conſtituent particles peculiar to itſelf, requires R 
| peculiar quantity of caloric, to heat it to any given tempera- 
ture: which is called 17: particular capacit 9 for containing 
caloric. From this it follows, that different bodies, even when mo” 
dehnt ſame temperature, and when indicating the ſame de. 
- my 5 "the epi ou contain e 3 
Wi; That EDS Auustiey of alot r Which each differ 5 
ent body requires, to communicate to it any given tempera- 
ture, is called its Specific caloric. © | nd as thedifferent 
this ſpecific caloric'in differen /bodies; bunt be meaſured by 
the thermometer; there has been an invention produced, which — 
meaſures the differences of ſpecific caloric in different bodies 
of the ſame temperature, by aſcertaining the quantity of ice, 


es ER 


which each of theſe bodies melts, while falling from the ſame f I 
higher to the ſame lower degree of the thermometer. The 


differences of the quantities of melted ice, indicate the diver- 
ſities of ſpecifie caloric in the different bodies thus compared; 
"The: ene which Wan invention eee 1s ee * 


VI. All the experiments by 4 enn Ebene rz „ 


have inveſtigated the theory of calorie, concur to prove, that 


bodies, when they change their ſtate, ſuffer alſo a n of 1 


* | their reſpective capacities for containing caloric.” By t the 
change of the'flate o Bodies, is meant, the alteration of their | 
ſolidity, liquidity, or elaſtic fluidity. - By the mixture, there- 


fore, of any two ſolid bodies, of unequal. temperatures, and 


not n into mutual Ane but having the 3 wo 
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exactly intermediate temperature. But if theſe two bodies 


de of unequal capacities for containing caloric, then the tem- . 


perature of the mixture will not be preciſely intermediate be- 


eording as it . more or teſs:fo che 
dium, will che difference 


es be greater or leſs. . © 4 | 
VII. The foregoing facts Rs that winks _ en . 
tin or degrees of affinity for different bodies. In all 
| e anne the varied en af calor Rs | 
VIII. When ene hae: FAM Fai a is _ 
ſuffer a loſs of caloric ; which ſhews the new compound to 
have a ſmaller: capacity than its conſtituent parts had, for con- 


| tainingealorie;.and in which caſe, the proceſs exhibits hea 


to our organs, and the temperature of the mixture N "= 
as is the moſt common effect: Or elſe the bodies ing - 

- Into combination, abſorb caloric 46: and the new. eee 
ec s more caloric, than its component parts eontained 
3 were ſeparate; e the mixed ſubſtances 
cool; while the combination is taking place; the calorie which 


was before diffuſed in a free fate among their component 5 


particles, | is now more A Ebay: with n and 


IX. ebene Cs as a Nepean to ene 
| 3 as to hinder theſe from entering into combination W ; 
. 8 other bodies preſented to them. The * "+ 
__ which, when rarefied to the ſtate of eta. 

{ap Reitheke unite with extraneous matters: nor with ons 


. nh ee poli ot male et e che. | 
did of fire, the gol d assess „ 
or caloric to matters of an extremely compound + 


' Theſe matters are thus gradually diſſolved; and a peits 8 5 1 
eiples are ſeverally detached in a vaporous-or gateous Jo „ 5 A 


and in the order of their ſolubility by calorie; 


XI. It often happens, that light applied i in 3 TY 3 


do ric, aids its operation, and vice ver/a. Chemiſts find it 


: _ advantageous to ufe tranſparent veſſels, which, when in the by 


furnace, admit. both light and caloric' together. The effect is 155 | 
the ſame, when opaque veſſels are ſufficiently penetrated. with 2 
exloric, to become red hot, or permeable by light. „ = 2 
XII. Some bodies abſorb calorie much more rapidly. than 
ata : And this property of abſorbing caloric. is termed. 
rather the conducting of caloric. 'Thofe bodies which are the 
| moſt highly coloured, are in general the beſt condufors 
of on 0 But bel cauſe” of this E 15. un- 
1 Known. Lo N | RE 
XIII. All theſe fas agree i in Soaring, that 3 is a pe- 


, — quliar ſubſtance ; not, as ſome- philoſophers have ſuppoſed, a 


modification of all natural bodies. We know not, as yet, 
whether it be ſame with light. The farther we advance in 

, the philoſophical knowledge of Nature, the more differences 
do we ſtill continue to diſcover between. the action of the e one < 
LL thefe eng and me; of the 9 e : 


jo 9s Ko of the Ho 5 Fe 
| The Dilamrion of ſolids ; Þ; and the RarefaQtion of bude „ 
Thermometers; 5. 
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Nature, by its we ght, its dryneſs or moiſture, its tempera- 
ture, &c. Hence, proceſſes of combination or decompoſition 
to which air had free acceſs, differ greatly from thoſe. per- 
formed in vacuo, \ 
in chemical experiments, to pay careful attention to the indi- 
cations of * Tre! "barometer, the thermometer, and the hygro- 


And for this reaſon, it is always neceſſary, 


7 3:48 2 
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II. The hangs" is a vaſt laboratory ir in "Ju Nature : 
? andy performs numberleſs proceſſes of analyſis, ſolu- 
tion, precipitation, and combination. 
_ cipient, in which all the attenuated and volatilized products 
of terreſtri: 
or ſeparated. The air of the atmoſphere may thus be re- 
5 garded as a vague and confuſed mixture of mineral vapours, 
of minute particles of bodies animal and vegetable, "0 ſemi- . 
nal grains and eggs; 8 through which the luminous, the calo- 5 
ric, and the electric fluids, ince 


5 directions. Thoſe great changes to which it is liable ; the 


It i is an immenſe re- | 


: bodies, are receiv ed, agitated, mingled, combined, 


aatly paſs and Tepaſs i in all 


operation of each of which, extends at once chrough a wide 
8 885 of abe, and Which are exhibited to our ſenſes, in the 
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| I, gains an increaſe of weight, and undergoes a cl 


| dui of water, SCE free caloric, and no eile; | have 5 - 


5 - ceived the name of Meteors. 9 f 


III. Although of a compoſition fo . „ 5 ; 
| ugly uncertain; yet is the air of the atmoſphere, to 


our ar perceptions, the ſame in its primary qualities, whatever 


the place from which the ſpecimen is taken. Its particular 


| e is diſtinguiſhed by its two moſt eminent properties 


of maintaining combuſtion, and being fit for the ſalutary reſpt- 
ration of animals. "Theſe two grand phenomena are ſo near- | 


bp allied to each other, that a diſtin knowledge of the-nature 
of air, may be obtained by the careful obſervation of what 


paſſes in the caſe of .combuſtion. . 
| 1 A combuſtible body will Pe "Oe katie it ho in con- 
tact with atmoſpheric air, or with a certain ſubſtance extract- 
ed from ee air. Combuſtion eannot take wa in 
vacuo. 1 ; 

V. In any given quantit y. uf air, a e Dolls cx can 
3 only for a certain proportionate. ſpace . of time. An 
- hundred parts of atmoſ, pheric air, contain only. twenty-ſeven 
parts that can contribute to combuſtion. After a combuſtible 
body ſhall have abſorbed theſe twenty-ſeven parts, the cory | 
buſtion will chen ſtop; becauſe the remaining ſeventy- three 
parts can be of no uſe to promote it. Atmoſpheric air is a 
compound of two different ſubſtances; ; having only ſome 
other extraneous matters mipgled with it; 3 which do not ex« 
ceed an hundredth part of the whole. Of thoſe two compo- 
nent principles of atmoſpheric air, one ſerves for the purpoſes 
of combuſtion and reſpiration, and is called Vital Air; the 
other, differing from vital air, in poſſeſſing qualities — > 


555 contrary to ita two moſt eminent ones, is called Ga: Avote. 


VI. A body burning i in common air, therefore, actually 
analyſes this fluid; detaches the vital air; and by abſorbing | 


nature. The gas azote that remains, is lighter than am- : 
ao. air; 5 extinguiſbes knee, and deſtroys. a 
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2 of many Lee Arge of „ the wo 
lathe alkali, of the acid of 88 and of, n een. 
N. A combuſtible. b 


bs; receiving i into > combination with i it; cannot again b bu LYN, al- 
| buſtible, * eee cane. T : 
115 VIII. A body burning in ato 6 N air ee | 
ly abſorbs the -27 parts of vital air. Tor detach the "ies: 

of the vital air, from any quantity 
5 meſphere, and thus to accompliſh, a a complete analyſis of the 
latter; 3 combuſtible bodies muſt be repeatedly immerſed i in it, | 
and the combuſtion © Rath fox ee 1 in ee" 5 
ceſſion. | 7 " | = 
g IX. 1 of; air — . Re by 3 
© buſtible bodies, and which we have Wente named Vital Air, 
is likewiſe denominated Gas Oxi ene 2 has received the 
| firft of theſe names, becauſe. Ns elaſtic fluid fit for - 
the ſalutary reſpiration of animals. The ſecond has been af- 
fixed to it, . , many. bodies art * the n of i it, | 
| rendered acid. . 
. Combuſtion its, thaw in tho Lacan debating | 
: of vital air by combuſtible bodies, and in the decotmpoſition 
5 of atmoſpheric air by theſe bodies. Since no elaſtic fluid hut 
vital air, can act the fame part in combuition-z- it is eafy to 

|  canceive,. that a body which is ſafficient y combuſtible to ab- 
ſorb all the vital air out of a given quantity-of atmoſpheric | 

air z may be employed as a means of aſcertaining the preciſe 
proportious in which the twoelaſtic fluids of che atmoſphere 
are combined together in it. Phoſphorus is, upon this prin- 
Cijple, at preſent uſed as an Eudiometer, to indieate'the purit / 
of air, that is, to how wh EY vital air it con- 
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I. * vital air is a Gas, Et many conbiflible bodies, 6p" So 
- abſorbing, fix it, and make it take a ſolid form ; it muſt ne- 5 
ceſſarily happen, that vital air, when thus precipitated, wilt 
loſe the caloric to which it owed its elaſtic fluidity. Hence 
7 comes 1 free caloric or * heat,” Which is ; evolved. 7 27 : 
XII. Combuſtible bodies aiffer Liv one another, 1. In the 
; degrees of rapidity, with which they reſpectively abſorb | 
- oxigene ; 2. In the quantities of oxigene which they reſpec- : 
tively abſorb; 3. In the proportions of the caloric which 
they feverally difengage from the oxigene abſorbed ; = And 
confequently, in the more or leſs perfect folidity of ond ori- 7955 
gene contained in them all, after combuſtion. 
XIII. Burnt bodies may therefore be defined to be bodies 
combined with oxigene, They are called alſo, oxigenated or - 
oxidated ſubſtances. And fince the greater part of thoſe bo- 
dies which are known to us, are either Burnt or combuſtible ; 1 
there is reaſon for thinking, that a number of incombuſtible 5 
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li - natural bodies, the compoſition of which i is unknown, may - 
| poſlibly be hereafter found to be incombuſtible, only becauſe 
li they are already ſaturated with oxigene. Tn ſeveral inſtances, g 
pl this conjecture has been ain confirmed oo the e * 0 


chemical diſcovery. 
XIV. From ſeveral of theſe picceling axioms, Ns | follows, 2 

| that when we burn a combuſtible body, that it may give us e 
heat; as, in our domeſtic apartments, in the cold of winter; . 
we derive, not from the combuſtible body, but from the air 


itſelf, the greater part at leaſt, of the caloric which exiſts ir in 
combination with it. [It may even be afferted, t 15 


colder the air, fo much the more heat does its — . 
afford; for the'colder the air is, the more is it condenſed ; * 
and ſo much the greater is its quantity in proportion to its 
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1 bulk. We know, that the heat of our common fires becomes 
1 much more lively and intenſe, when the r Md air is 
0 | | fuddenly cooled. Ss _ I of increaſin ig combuſtion by 5 
F EY 


: * Pain a foo of freſh.» 1 mth 3 upon a wood ade. 
dy inflamed, is founded upon this principle *.] en 
XV. Combuſtion, - therefore, decompoſes not 3 atmo- 

ſpheric air, by the abſorption of one of its principles; but 4. 
ſo the vital air abſtracted, by abſorbing, fixing, and ſolidifying 
more or leſs, the oxigene or baſe of the vital air, in the com- 
| buſtible body; and by diſengaging in greater or ſmaller abun- 
dance, the caloric which was the. ſolvent of that bare 
XVI. Combuſtion exhibits another intereſting phæneme- 
non which has been . by ee een This | 
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*The Author ſeems here to miſrepreſent, or to expreſs obſcurely, the 
true. chemical fact. Cool air is cold and denſe, only for want of calorie, | 
to rarefy and warm it. Before the caloric can eſcape, and the. origene 
enter into combination with the burning body; the vital air muſt ever 
be ſaturated with caloric, to that point at which the attractions of oxigene 
for the combuſtible body, and of caloric for other contiguous ſubſtances, _ 
are ſufficient to overcome the mutual attraction by which caloric and 

oxigene are heldin union, in viral air. Now, one combuſtible body ww" 
indeed have a more powerful attraQion for ozigene than another; ori- 
gene may have abſorbed. caloric beyond the due point of ſaturation; 
And hence will the quantity of caloric vary, which is neceſſary to bn. 
ita air for ordinary combuſtion, But this variation is never ſuch as 
| the author ſeems in the text to ſuppoſe. Cold air is always A” 
by the abſorption of a new quantity of the ſurrounding free caloric, be- 
fore it enters into combuſſion. A ſtream of denſe, cold air, revives and 
inflames combuſtion, ſolely by the more rapid mechanical expulſion of 
the freed gas avote; by the abſorption or expulſion ofthe evolyed caloric, 


which would otherwiſe have floated about, ſo as to make the proceſs ey 


languiſh; and by a removal of the aſhes, or the new compound of the 


combuſtible body and oxigene, in conſequence of which, freſh parts of 


the combuſtible body, are expoſed to the contact of the vital air. The 
action of bellows in promoting inflammation, is thus almoſt wholly me- 

_chanical.—In reading thoſe ſentences of the text which I have incloſed 
within brackets, it is to be carefully remembered, that, cold air does 
not neceſſarily contain more caloric, than the ame bulk of bot air may contain; | 


> bat 'only has a capacity of containing more ; which maſt commonly þ be more. DD” 
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in a greater or ſmaller quantity of caloric, but alſo to add, at 


'Hdifiable, ponderous, acidifying baſe; held in ſolution by 


two ſolvents. 


| diſengage from i it more of light. than of caloric.. 5 


oxigene from burnt, combuſtible bodies, for the formation of 


1 is ik <br in ante air, of. midel it is a eee 

principle 2. Becauſe combuſtible bodies yield much more. 
| flame, when they burn in vital air alone, than in atinoſpheric 
air 3. Becauſe ſome combuſtible bodies afford no flame, un- 
1 when burning in pure vital air: © OY in order to 
abſtract oxigene out of bodie s containing it, for the formation 
ol vital air; it is neceſſ ry not only to diſſolve the oxigene 


the ſame time, a due portion of light: 4. Laſtly, Becauſe 
there are burnt bodies, which, at the bare contact of light, are 

deprived of their oxigene: The laſt of theſe four facts is ex- 
| preſſed by-the terms, unburning and decombuſiton ; phzno-" 
mena which were . in the firſt "is, to be N 75 
the action of li ght. 


XVI. Vital air is 8 a 8 5 Gagen . 2 ay" 


ee light 5; which are of themſelves ſubſtances in a 
ſtate of extreme attenuation; extremely elaſtic;"and- having no 
meaſurable gravity. Combuſtion conſiſts in the more or leſs 
perfect precipitation of oxigene from i its union with theſe its 


XVIII. A tits wo 3 when ho ruing, Wiſes 
gages Feom vital air, not only caloric, but light alſo. Every 
rn combuſtible body diſengages its own peculiar por- f 
tion, as well of light as of caloric, from vital air. There are 
probably ſome combuſtible bodies which diſenga ge more ok 
caloric than of light from vital air; and others again which 


XIX. Oxtgene that is fixed in burnt combuſtible bodies, is | 
ene more or leſs entirely deprived” of its light and ca- 
lotic. The denſity, the ſolidity, which it then acquires, is one 
of the cauſes that regulate the more or leſs eaſy ſeparation of 
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oxidate bodies: And rh ps nay 22 or de- 5 
1 as names to denote the event accomp 


XXI. Oxigene, beſide adhering more or leſs wean e 9 


to combuſtible bodies, according as it is in its union with 5 
them, more or leſs ſolid, and has loſt more ori leſs of its ſol- 
vents, caloric and light; is alſo attached to thoſe bodies by 


virtue of its attractions, or peculiar affinities for every dif- 
ferent one of them reſpectively. We are already acquainted 
with many of theſe affinities of oxigene, for different bodies: 


| nee 


And of los at Beppe he Ho am exe: 
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XXII. By means . theſe e we es 1 oxigene - 


| 0 paſs from a burnt, into a combuſtible Badges, Hr __ of 
| 2 takes place, which is mo 


ſeeret, in proportion as the oxigene is more or leſs ſolid in 


its combination with the burnt body, and more ox leſs in the 
ſame ſtate of denſity, as the ſubſtance into which it in got g 5 
But this ſpecies of combuſtion is ſometimes 
with vivid flame and heat; phænomena ee are . 


vrhenever the body which receives the oxigene, requires it in 1 5 
a ſtate more ſolid than that in which it exiſted in the ſub. 


ſtance now diveſted of it. Thus iron, zinc, antimony, arſe- 


nic, &c. burn with flame, when heated in contact with oxide 


of mercury: They rob chis oxide of its oxigene, and require : 
the oxigene to become more ſolid, as it enters Into o combina» 9 
Hou with them. . To 
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XX From what is here ſaid, it is act to conceive, 1 e 
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The comparative es of combuſtible 1 3 3 
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II. Ice is a eryſtallization more or leſs regular, tra 


rent, highly ſapid, elaſtic; fuſible at a temperature abore 
35 Fahrenheit; and which when entering into ſeveral new | 


combinations, ſtill gives out wr eee its N 
vious apparent deſtitution of heat. e 


III. Ice of the temperature of wb of FabrentieNs change: 


meter, requires to its fuſion, preciſely that quantity of calo- 


ric which would be ſufficient to raiſe an equal quantity of 
water to the temperature of 1679 Fahrenheit. Its capacity 


for containing caloric, is therefore not preciſely the ſame as 
that of liquid water: a difference owing to the peculiarity of 


the ſtate of ice; as has been a gt in the VI. Sn 
of the II. Chapter... V 


* 


N Whenever liquid water loſes muck of i its hike, in en- i 


tering into a new combination; it may be conſidered as be- 
comin ng fold, I Toon combinations, it is often n e ſolid than 
f Wes 9 „ 


1 WATER 5 in et Asten . Ie; 1s Aida in ice; 
it is beſt known as a ths 10 is wan by rarefaction 85 
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8 65 5 . en remains «aku ſolid, 0 on various mountains. 
| * which have been for ages chilled by the preſence 0 K dee, as 
| well as under the poles. It there forms a ſort of ro 
and white coneretions, not unlike to ſtot 
OE. Te an taſteleſs, without ſwell, and | 
/ B50 times as heavy as an equal bulk of air. It forms rivers, 
5 3 lakes, ponds, fprings, brooks, &c. It occupies cavities, fur- 
| _ rows, and in n all the loweſt my 0 of the ſurface of the 
fi '/ globe. 3 
| „„ WIL It 170 A e, At 4 8 1 in 7 indo- 
rior parts of the earth, it diffolves and retains air, ſaline gaſſes, 1 
and terrene ſalts. It even acts upon the moſt ſolid ſtones, 
wears them down by attrition, depoſites the particles, which 
it carries with it, and forms them into cryſtallized figures. 5 
It has been, on this account, named the great ſolvent of na- 
ture. It gives riſe to many phænomena; and is one of the : 
prime agents which are for ever modifying anew. the ſurface 
of the globe. Its motions, its currents, its action, have at 
length changed the nature of minerals, and have 1 as / 
it were, a ſort of new world, upon the oll 
VIII. All waters on the earth contain, 1 . ex · 
traneous ſubſtances. | The preſence of theſe may be recogni- 
zed by the extraordinary. ſpecific gravity of the water ; by 
its taſte being more or leſs inſipid, earthy, and crude; by its 
averſion to boil, and its inability to ſoften pulſe, or, to frothe 5 
ſoap. That water is the moſt pure, n is the fartheſt 95 
5 from poſſeſſing theſe qualities. 5 
53 A. Water, running over a Lor 5 = 4 Te 
contact with air, is ſufficiently pure for the ordinary purpoſes ; 
of life, and of the arts. But, water which paſſes through 
cChalk, plaſter, or marble, or which ſtagnates over peat- earth, 
N mineral ores, or in ſubterraneous caverns, at a 
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1d qualities of . and ſometime 


N 25 * 


' 80 5 


di 8 1 — the action of the atmoſphere z is «always m more 1 
0 leſs i . „ 
— eng correfts the impurity, crudenly and. hard= _ = 


1 conta® * n it, "hy boiling, diſtillin g. and then acrating cham ol | 
= The addition of aſhes, alkalis, and light acids, ſerves: to. be- wo 

move in part, the bad Se 
_ deſtroys thoſe qualities altogether,” Moi 


| "Moſt of t Roſe en extraneous Mn 
: bodies by which the purity of water is altered, being either 
a much more volatile, or much more fixed in their nature than N 
5 water; diſtillation is therefore the ſureſt means for purifying 
525 water. Chemiſts, for this reaſon, uſe aways. 3 1 

5 in their experiments. „ - | a 

3 Xl. As liquid water is a PHT WB, e's ice 'F- the tem- 
| perature 32 F. with ſuch a portion of caloric as would be 
fufficient to raiſe a quantity of water equal to the quantity of 

ice employed, to the temperature of 167* F.; therefore ca- 

loric added to liquid water, rarefies it. At 2120 F. water 
0 takes a gazeous form, and is diffuſed 1 in vapour. This va- - 
85 pour is much lighter, and in proportion to its actual weight, 

"IE expanded into a much. greater bulk, than liquid water. 

- Ih eafily penetrates through all other bodies, and is diffolved 
in air. The elaſtic efforts which it makes to expand itſelf, - 
whenever it experiences an increaſe of NY 155 it 5 55 
moving the largeſt bodies. „ Es 

n As liquid water abſorbs air, and thus 5 38 | 

ſo air allo abſorbs and diſſolves water. Hence the evapora- 

” tion of water. This ſolution .of water in air is dry and in- 
15 viſible, like the air; it follows the ratio of the temperature 
of the atmoſpliere. The hygrometer does not accurately i Ins 

dicate 1 the preſence of water in this ſtate; for a perfect ſolu- 

tion of water in air, does not at all affect that inſtrument. I.” 

+ But water. about to be diſſolved i in air, and ſtill more water 

» 5 Precipitated from this ſolution, never fail to alter the indica- 5 

ne toun of the b. 9 | 
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body. Opin the mM corlibuttioh? of various ou * 5 
bodies, more or leſs intenſely heated; ſuch as N 
8 both previouſſy kindled, iron red-hot, Ty. 


and red-hot, oils, &c.; water preſented to theſe ae in this 0 | 


te, ae a ee and 1 quantit ty of oxigene 


XIV. While the xi " water zs fixed in thoſe com- 
buſtible bodies which it Kindles and inflames; the other com- 
ponent principle of the water, being ſuſceptible of ſolution i in 
calorie, forms inflammable gas, which is diffuſed in an uncom- 
| bined ſtate. This ſecond ſubſtance, as being one of the ele- 


3 mentary principles of water, has been named hydrogene ; and 


its elaſtic fluid ſolution in caloric and light, has been called ga 
Vydrogene. That diſen gagement of this ſubſtance into gas, 
which takes place” whenever water is decompoſed by a com- 
| buſtible body, is the cauſe or: a . INN; of detonations : 


and fulminations. os ( 


XV. The gas hydrogene A . very many ena 
_ proceſſes, comes always from water ; either radically, and by 
the effect of a former decompoſition, by which the hydrogene 
has been abſtracted from water, and fixed in ſome other body 
- which now reſigns it; or by the 1 and inftantancous 
| decompoſition of water itſelf. | | ; 
XVI. It has been aſcertained by many 3 chat f 
water contains about o, 8 . of oxi gene, and 0,15 of hydrogene. 
The compoſition of water by a chemical proceſs ; one of 
the nobleſt diſcoveries of modern chemiſtry ;: confirms the 


certainty of the analyſis of water. For, o, 8 parts of oxi- 


Ss added to 55 5 12 e 1 8 mon of Pry 


8 0 


XVII. The decompalition of water <5 a combuſtible: "EI 
is always effected by the double affinities—of the oxigene of 
che water for the combuſtible body, and of caloric for the hy- 
* of the water. On. this 1 He” greater te oh a 


ES; : | OS | e tir 


Þ : try af the le e eniployet ; 5 much the more Fon? 5 
is always the decompoſition of water by iron, charcoal, Re. 


„ an idea may be drawn, of the manner in which hydrogene, 1 
vn of the component principles of water, comes to acquire 
EM degree of levity ſo much greater than that of the water in 7 
it befor ö exiſted: A cubic foot of water «weigh ng 70” 


which it 
1 lib. 5 whales a aun 0 to * f 
BE ns XVIII. Gas by vis which. is po 5 1 deri 5 
1 ved from the decompoſition of water; carries with it, uſually 
m- WF a conſiderable portion of the body with which it was laſt com- 
le- WF bined; and this either in ſuſpenſion or ſolution, | according as 
nd Tn mw that body was of a nature more or leſs mixed. It 1s common- | 
ras | ly mixed with gas azote, with carbonic acid gas, or with vital 
as, air; or it holds in ſolution, water, carbone, ſulphur, phoſ- 2 
m- phhorus, arſenic, oils, alcohol, zther, &c. According as its _ 
ns poaurity js contaminated, by one or another of theſe different 
- ſubſtances; it - varies in odour, gravity, inflammability, the 
cl colour of its flame, its action upon different ſubſtances, and 
_ © - the extraneous products which, beſide pure water, it affords, 
ne _- - when burnt. Hence all the different ſpecies and names of 0 
dy inflammable gas, the. ons. baſe of which, is an gas | 
us FEY, gs os | . 
; XIX. Gas ene bee one of thoſe 5 8 ” 
1 which contain the moſt ealoric; is one of thoſe combuſtible 
bodies which the moſt eaſily ſufer their caloric to eſcape ; 
and which, by conſequence, afford the moſt heat, when burn- 
05 ing. Hence, all compound, inflammable matters; ſuch as 
e greaſe, and in general all thoſe which are obtained from 
organized bodies; 1 hydrogene for one of che moſt a- 
bundaut principles in their compoſition; yield much heat, 5 
55 during their combuſtion. Of this character, are alſo timber, . 
91 5, 3 este Leue hen Sec i 
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"0 From this need of a great abundance of caloric, in this proceſs, LE 
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. li - es * 1 of b oxigenc, and, will afford stef. as = 


XX. n ben 1 4 from be re 


+" There” compoſition ; ; muſt require, when they. 


« very 


XXI. The combuſtible Naas that — 8 are 

in al, thoſe which have a ſtronger attraction for oxigene, 
than bydrogene has. But the efficacy of this attraction is 

e de by the preſence of caloric, which for its Part, 5 
tends to combine with hydrogene. Great abundance of ca- 


loric, may even render water decompoſable by bodies, which, 
ir cold; would be unable to rde r it. Oy alſo a 5 
butes to the ſame ee 5 3 | 5 

XXII. Combuſtible bodies: which, at wu; apr, 
5 not decompoſe water, on account of the faintneſs of their 

attraction for oxigene; which is in this caſe always weaker than 

the attracion between oxigene and hydrogene ; — will, on the 
contrary, after being burnt by other means, undergo decom- 
poſition by ſuffering hydrogene ts abſtract the axigene which 
they had acquired, when ge This . to the 
Hes of lead, biſmuth, &c. „„ 

XXIII. Chemiſtry knows, as . no athens means of * 
eompoſing water, but by preſenting to it, combuſtible ſub- 
ſtances capable of detaching and abſorbing i its oxigene. We 


are acquainted with no bodies that we can apply in art, to abſorb 
the hydrogene, and leave the oxigene diſengaged. er. | 
however, poſſeſſes inſtruments by which the can accompliſh 
this particular decompoſition of water. The leaves of vege- 
let! when the rays of the ſun fall upon them, ſeem to de- 
compoſe water, to abſorb its hydrogene, and to evolve its oxi- 
7 qa into va air, This 10 to oy in part, the mecha- 
2 Niſm 


TE | 1 


* The Rondus. of Water. 1 85 = "0 


. 13 of e of the formation of oils, and of the renova | : 9 ü : 
tien of the atmoſphere. See Chap. 1 8 e : 


7 5 4 IV. While hydrogene and oxigene, ciflolved each into „ 
Aa = RAY the Ley caloric and NEVER remain both 5 -- 
e He __— 
d 

t., 


5 ce Ace is no | water formed. | | But when a « alk in 
i preſented to the mixture, hen 13 8 l com- 
te preſſed, or if it receive any ſudden. and violent ſhock : the - 
„ Eh two gaſſes then bops to unite 5 combuſtion enſues; 5 . wa- 
is N ters produced.  _ | 0 | 
t, XXV. It ſhould for. chat A like event Happens in 3 at⸗ 5 
5 moſphere. 8 Detonations in the air, or claps of thunder, are 
. . probably nothing elſe but the combuſtion of bydrogenous gas 
„ Viuith vital air; and are accordingly followed, for the moſt part, 
e by heavy ſhowers of rain. Other tempeſtuous rains ap- 
wer” | _. pear alſo to be owing to the ſudden formation of water in the D 
* atmoſphere; 4;.1n conſequence of the rapid combuſtion of hy- 
m drogenous gas and vital air; occaſioned by the electric ſpark, 
10 and by the neceſſity for reſtoring the electric equilibrium be. 
a- 7 . _ tween one cloud and. | another, or between the clouds and the - 
h 
le 


earth. Cr on Es 1 
XXVI A lt of hat W in nature and . 
5 art, that ſeemed formerly to be unaccountable and miraculous; -_ 


> are now perceived to be neceſſary conſequences of the decom- | 
„„ = POPE of water. The influence of the general facts enume- 

e '  ratedin this chapter, is very great, upon the whole theory 
b of chemiſtry. They will recur to our notice in all the 9 | 

„ duent MER „ e 1 


— = „ e 95 the preceding propftions. ; 
5 Artificial refrigeration ; „ 
i= 5 Theory of icy mountains, and of the polar 3 ices; 1 8 
—PVParieties of the waters of the earth and ard; 5 
5 . e of pn, the bad © of water; 
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their compoſition ; muſt require, when they: SE 2 > 


duet of cheir combuſtion,. in juſt 2 Oper 


XXII. Combuſtible 3 at Cs t : 


5 a not decompoſe water, on account of the e of Sale | 
attraction for oxigene; which is in this caſe always weaker than 
the attraGion between oxigene and hydrogene 3— will, on the 
contrary, after being burnt by other means, undergo decom- 
poſition by ſuffering hydrogene ts abſtract the oxigene which 5 
5 they had acquired, when ae h e to "uy 1 5. 
oxides of lead, biſmuth, &c. 9 
XXIII. Chemiſtry knows, as Sia no Sacher means of de- | 
"x eompoſing water, but by preſenting to it, combuſtible ſub- 
ſtances capable of detaching and abſorbing its oxigene. We 
are acquainted with no bodies that we can apply in art, toabſorb _ 
dhe hydrogene, and leave the oxigene diſengaged. Nature, 
however, poſſeſſes inſtruments by which ſhe can accompliſh | 
this particular decompoſition of water. The leaves of vege- 
tables, when the rays of the ſun fall upon them, ſeem. to de- 
compoſe water, to abſorb its hydrogene, and to evolve its oxi- 
ene into vital air. This appears to be, in part, the mecha- S 


5 | Wo 
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XXI. The combuſtible 3 hes FAR wir, are. 
in general, thoſe which have a ftronger attraction for oxigene, 
than hydrogene has. But the efficacy of this attraction is 

greatly aided by the preſence of caloric, which for its part, 0 
tends to combine with hydrogene. Great abundance of ca- 
loric, may even render water decompoſable by bodies, which, 
jf cold, would be unable to „ it. Wen alſo a 5 


butes to the ſanie effect. 5 . 


2 


HOES F » * 
POL 8 


. no in ö mut 
5 pulſe; there is no , water formed. But When büriit 


* The Nauen der of Water. ! = LE. 


* fa . vegetation, of the e of os; » and of the renova „ 
E dien of the atmoſphere. See Chap. 1. og 


XXIV. While hydrogene and oxigene, ved each. into 5 
is ny the efficiency of caloric and light ; remain bob 


7 * 
wa 1's ” 


8 8 


is preſented to the mixture, hen 


XXV. It ſhould ſeem, chat A Uke event dapbes in is; at- „ 
„ Detonations in the air, or claps of thunder, are 
probably nothing elſe but the combuſtion of hydrogenous gas 17 
with vital air; and are accordingly. followed, for the moſt part, 
by heavy ſhowers of rain. Other tempeſtuous rains ap- 
pear alſo to be owing to the ſudden formation of water in the 
- atmoſphere ; 3. in conſequence of the rapid combuſtion of by⸗ = 
drogenous gas and vital air; occaſioned by the electric ſpark, 
and by the neceſſity for reſtoring the electric equilibrium be- 


tween one e cloud and my, or bem the clouds and the 55 3 


XXVI. A ee of Ne Ie plenomens i in nature and > Y 
art, that ſeemed formerly to be unaccountable and miraculous; 


are now perceived to be neceſſary conſequences of the decom- 
Paten of water. The influence of the general facts enume- 
rated in this chapter, is very great, upon the whole theory 


of chemiſtry. They win recur to our notice in all get 8 5 9 


e 3 5 CV 
ee of the preceding protons. 

Artificial refrigeration; | 

Theory of icy mountains, and of the MWg: ices; _ 

_ Varieties of the waters of the earth and atmoſphere ; 5 | 

| "AT of e the bad IND of water ; ; 

| 5 e, 


cannot combine, although brought into mutual 1 e 


| i dera) com- 
preſſed, or if it receive any ſudden. and violent ſhock : me P 
two gaſſes then begin to unite; e enſues; : and wa-' 
tere is produced. | 
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* The Nature and Action of EARTHS and ALR A 
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4 WHAT was \ farmorty meant 1 dat by u the name 


e Earth ; and was ſuppoſed to be an elementary ſubſtance, ” 
the cauſe of ſolidity, dryneſs, infipidity, inſoluhility, &c.z 1 E 
no longer to be regarded in any other light, than as one of 


thoſe vague, indeterminate ideas, which the imagination diſſa- 
tisſied with the fruitleſsneſs of experiments, often frames to 
amuſe it, inſtead of facts. We now acknowledge no ſuck 
thing as elementary earth. Inſtead of one, we have attained 5 
to the knowledge of five terrene ſubſtances ; each of which has 


an equal right to be termed elementary, ſince each of them i 18 


found to enter into very many compounds. 3 " 
II. Of the five ſimple terrene ſubflances which 8 33 1 

 Aiſcovered, there are two in ſome ſort more eminently earthy Y 

than the reſt, more dry, more ſuſceptible of hardneſs, more < 

_ infipid, &c. The other three poſſeſs ſaline qualities which 2 


give them a ſimilarity of nature, to alkaline ſubſtances. Theſe  . 


laſt three have been therefore denominated Salino-terrene, 
_ foline earths, alkaline earths, terrene altalis. The two. firſt 
are /ilices and alumines. The latter three are e banytes, : 
na and lime. | 


© ö j » * c l ; : 5 
Y 1 5 ET III. 
f IO 2 : 7 3 5 5 . k O : 
. * 5 = 2 : 7 


i. 


I 


„ ; 28 | 9 Te Nature and Afton Ex bel., and., 


h III. Each of theſe five earths, is diſtinguiſhed by 200 7 
characters, beſide thoſe generic qualities which belong tc | 
ii the five, in common. Their generic characters are, dryneſs, 
| hl i 7 i alterability by fire, the property of not bein 8 liable to decom- 
Pe . poſition, and of acting, in 3 as fimple - g indeſtrue- N 
"al le ſubſtances. 5 r 
BY; Salices, has been named allo + ous earth, e | 
mai vier ab, earth, It is ugh to the feeling of the hand: 
n 7 it ſeratches and wears + down metals ; it is infuſible, and i in- 
ö . combuſtible; ; inſoluble in water or acids at leaſt the greater 
number of acids; it is ſoluble by alkalis, when expoſed in con- 
e d with them, to an inteaſe heat, and in conſequence of this ſo- 
(| [0 . ee forms with then a glaſs, This ſimple earth is found 
zn great abundance, in land, quartz. flint, agate, jaſper, grit, 
and in all ſcintillating ſeößes, which, indeed, have it for their 
. baſes, It has not, as yet, been either decompoſed, or imita- 
tated by ſyntheſis. It bas been confidered as the ſimpleſt of 
all earths, the element of earth, the principle of every other 5 
fort of earth: but theſe opinions have not hitherto been juſti- | 
* fied by obſervation or experiment. It is applied to a multi- 
© plicity of uſes, for mill-Kones, the manuſolture « da gab, ce- 1. 
ments, pottery, &Cc. 5 
V. Alumines, ſo named, I it forms the baſis of bom, | 
1 called alſo Argill, by ſome writers. It is ſoft to the finger, 15 
5 | adheres to the tongue, forms a paſte with water, hardens in the 
fire. It combines with. moſt acids, dries into flakes, and afſ.. - 
ſumes extraordinary b ardneſs when mixed with water and 
Alice together. It is contained in à large proportion, in 
common clays, in pip earth, in ſchiſtus, ſteatites, &e, In 
many of the arts it is employed, as a ſubſtance adapted to re- 
ceive and retain any: eirtificial form, which may be baked by 
the fire, and which is 23 to reſiſt the penetration of water. Its 
intimate nature or conaponent principles are unknown; it has 
been  erroneoully rega rded, as ee, altered, div ided, and mou. Fa 
| dered ; <a 35 ze ac tion of a air and water. 
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the crucible. In 


| neſia i is combined with a force of attraction ſo much le than 


ED 


me and Hatton 
Baryteb, or 50 dero us earth, is a | fubſleties ue e 


1 


fo 4 Its extraordinary gravity. In nature, it is never found 
55 alone, but always 1 in combination with the ſulphuric or the / 
5 carbon acid. It takes a green or blue colour, when expoſed 


n of ce, i in contact with the filices, or alumines al ; 
nine hundred 2 of W it 82 „„ 


it communicates a green esl our to the ſyxup of 
a greater affinity than even che A alle wit Hes of the acids; $ 


its origin is unknown; but it is fuſpected to be a metallic 
oxide; 3 It ſerves, at all times, 'to detect the Preſence, and af TE 
certain the quantity of the ſulphuric acid. © 1 
VII. Magneſia is a ſubſtance very fine and hes; > not = 
tubes to alteration 'by fire ; Toft and light; ; it reſembles the _ 13 
feculum of vegetables, and requires nearly two thouſand _ 
parts of water to diffolve it. It communicates but a faint 
greenneſs to the tincture of violets and mallows; with acids, 
it forms ſalts which are very ſoluble, and in which the nia g- 


| that with which lime adheres to acids, that they are all "Oh 
to be decompoſed by lime, The attraction of magneſia for 
the acids, is nearly the ſame as that of ammoniac; according . 
1 ammoniac and magneſia entering together i into combination 
with acids, thus form a claſs of triple-ſalts, or ſalts with two 
baſes. This earth exiſts in a ſufficiently perceptible propor- 
tion, in ſerpentines, mica, flate, amianthus. ' Like the pre- 


ceding earths, it is rr gnome and of unknown. « come : 


. 1 
VIII. Lime, us 2 5 allatine of all the eds is the Sick * 
one that has an acrid taſte, hot, almoſt cauſtic, diſagreeable, 
and urinous. It gives a dark- green tinge to ſyrup of violets, 
and when flaked in the open air, attrafs moiſture from the 
- rmolphers. Under the action of water, it becomes exceed... 
1 hot, and abſotbin g the water, becomes —_ in combi. | 
nation with it. . laked ons by 2 to the at. 
| 5 1 N 
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. 1 it gives put. e 1 It is ; ſoluble i in \ lofi 71 ö 
than ſeven hundred times its own weight of water. ' Diffs fn 


ved, it attracts carbonic acid from the atmoſphere; and on : 5 


| Be furfacy of the ſolution, forms a pellicle of chalk whie h has i ; 


deen improperly termed Cream of - Lime. Alone, i 
erab le 2 5 ; an with filices and d alm 
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IX. That tarths are o cccaliothlly REDS: into one 8 5 


1 merely a vain dream of naturaliſts. We have no proofs, 
that filices i is by long expoſure. to the air, changed into alu- 


tallic matters. | 
the earths, as a ſpecies of burnt bodies, in which oxigene is OE 
8 extraordinarily adheſive ; - _ which, on account 8 this ad- 


| 22 alkaligenous principle in Nature. 


mines; that flints are transformed i into chalk ; that chalk is 


converted into magneſia; as has been too . inferred - ona - 
ſome flight and caſual appearances. 


X. The three alkaline earths have more the 8 of ; 5 


being compound, than magneſia or lime. 


that they owe to it their alkaline properties. Yet this opi- 


nion has not hitherto, been ſufficiently confirmed by experi- 
ments. The formation of the alkalis, 1 15, indeed, with great 


pr obability, aſcribed. to marine animals ; and the fact that 
theſe contain much azote, ſeems to ſuggeſt, that azote 3 is s the 0 


3 


XI. It has been ſuppoſed, that the five earths are 04 a me- 


Es tallie nature; and it has been pretended, that by violent isni- 


tion with charcoal, their reduction i into the metallic ſtate, has 
been effected. But thoſe very few, and very. ſmall metallic 
globules which have been in ſuch inſtances obtained, came ; 


evidently from the charcoal, and from the earth of the cu- Ws 


pels : and thoſe having been diſcovered to be phoſphure of 


iron, whatever the earth in the treatment of which they were 


procured ; it is hence evinced, that the earths afford no me- 
Some philoſophers indeed continue to regard 


Eons? 


>, It 15 unal- _ : 


We have reaſon to 1 ö | 
believe, that azote is one of their component principles ; : and : 


1 
» — 
— G 
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6 05 1 on, FO be ee "wt; "this opinion is, as s yet, | 
7 unconſi rmed by obſervation or experiment. e 5 
. 'Farths combine with one another; two wid two, | | 
three and three, and even in compoſitions more complex; Wwe 9 
. proceſſes unk Snow to us, but which Nature continually a- ” 
1 compliſhes i in the great. way; by them, produc ſtones. VA "off yy 
WS | rious in hardneſs, ftrudtuke,- tanſparency, opacity, co | 
form, &. Art cannot imitate "ne Ord; for want” 
of time, of ſafficient maſſes of the materials, and of an ade- RE 
quate extent of ſpace. Yet it produces ſomething ſimilar to 
the natural compounds of the earths, by preſerving long in 
| mutual. contact, mixtures of the earths, which have been well 
N 5 and at the gots eee wich a little wa- | 
ter. DR fg . 
XIII. The three alkeuline « crit hold : an intermediate place : : 
| between the earths and the alkalis ; and are allied alike to : rey 
both. The alkalis are known by their abrid, burning, writs, 
ous taſte, their cauſticity, their peculiar action on the Kin 
and all other animal matters, their converting the blue colour 
of violets to a green or even a greeniſh yellow, and their de- 
liqueſcency. The known f pecies of alkali, are three, potaſh, 
ſoda, and ammoniac. ' Of theſe, the two former are named 
| fined altalis ; becauſe they melt and become red in the fire, 
before being volatilized : the third, as being i in this” eee 
| of an oppoſite nature, is termed volatile allal. „ 
XIV. Potaſh is known by the following characteriftitz, * 1 
is dry, ſolid, white, cryſtallized i in rhomboidal plates, fuſible at 1 
the temperature of 2 35 o extremely deliqueſcent; it abſorbs wa- 5 ? 
ter with the evolution of heat, and a peculiar, faint odour; by | 
fuſion, it combines very well, and forms a tranſparent com- 
pound with filices. In nature, it is often found with Hime, 
and in combination with different acids. It is obtained more | 
eſpecially from vegetables; ; in the aſhes of which it remains, 
| after their combuſtion, Tt has been thought to have fuch a _ 
= reſgmablance to 992 55 955 it might re be formed by the 
| 5 amine 


ee *. that fubſtance with azote, "Bug this * 10; \ | : 
is unconfirmed by experiment. 9 
XV. Soda i is obtained by the incineration « marine ] at 
=. — forms alſo the baſis of common ſea- ſalt. It bas a re- 
14. "Mu. 8 reſemblance to potaſh 3 in its form, cauſticit ty, fuſibi- | 
ty, del — its fuſion with filices, i its action upon ani- 
ers, &c. It long was, and fill might be confounded 
with. goſh. "But the neutral falts which potaſh forms in 
combination with acids, are entirely different from thoſe which 
ſoda forms with the ſame acids. Soda has been ſuppoſed to 
be a compound of magneſia with azote; becauſe ſalts with a 
baſe of magneſia, are as often found together with falts which 
© have ſoda for their baſe, as calcareous ſalts, with ſuch as have 
for their baſe, potaſh. But neither the one Kea nor r the other, 
is well founded. x 
XVI. Ammoniac or e allal, differs e from the 
two preceding ſpecies. Tts form is gazeous and peculiar, 
when it is diſſolved in caloric; diſſolved in water, it has a 
liquid form equally pecular ; Its odour is lively and ne | 
ting; it is ſoluble in the air; ; it is known to be eaſily decom- 
poſable by the electrio ſpark, by metallic oxides, and by the 
| nitric, or the oxigenated muriatic acid. This decompoſition 55 
has ſhewn ammoniac to be a compound of hydrogene with 
azote; and in conſequence of this circumſtance, it often ex- 
. Hibits the phænomena of a combuſtible ſubſtance. This alſo 
explains the reaſon why animal matters under e Fo 
3 out ammoniac. | 8 
XVII. Should azote hereafter * aſcertained to be the prin- 
 ciple to which alkalis owe their formation ; the atmoſphere 
will then appear to be a compound of oxigene and alkaligene 
each diſſolved, ſeparately, in caloric. It will appear to be 2 
vaſt reſervoir, out of which the phiJoſopher may behold na- 
ture drawing the materials of the two claſſes of compound | 
agents. which are the moſt active, and the moſt ee in 1785 ” 
"PT of her ee, 1 | 
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We Nature of CouzusrIE Bonits.. 


3 COMBUSTIBLE bodies are too numerous, various, 
and important in the phznomena which they preſent, and the 
FT? | combinations with one another and with air, into which.they 
| . : continually enter; not to deſerve to be examined with the 
utmoſt care, in order to the diſcovery. of their different pro- 

9 perties and ſpecific characters. 5 
II. Comprehending under this Sa 9% ee all ſubſtances x 
maßat are capable of entering, more or leſs rapidly into union : 
with oxigene, and of diſengaging from vital air, its light and E 
caloric: We muſt next dittinguiſh thoſe ſubſtances into two 
claſſes; ſimple or undecompounded, combuſtible bodies; and 
thoſe combuſtible matters which ere, in their N more 
or leſs compound. _ : 
III. We call thoſe 3 as fimple, wh ich 
_ chemiſtry has dot hitherto been able either to decompoſe, or 
15 to form ſynthetically. Their intimate nature. is unknown. ; | 
They are found ſometimes ſolitary, in the mineral kingdom, 
85 ; or in the two other kingdoms of nature; but almoſt always 5 
1 5 combined two and, two together. Of this character are dia- 
mo mond, hydrogene, warte, l carbone, and all me- 
n 1 
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| his! 1. 0 of theſe fix gon 


_ combuſtible. In nature, it exiſts eryft 7 
duodecahædra, &c. It has ſome varieties of contexture, den 

| fity, and colour. It burns with a perceptible flame; and 

while it burns, is reduced to vapour. Its combination with 


not for its ee it might be ſuppoſed abſolu 


this which has been at laſt diſcovered in its compoſition. — ; 
drogene is alſs fixed i in organic bodies, and forms a principle 
of thoſe mixed, combuſtible * which . contain. . ha? 
| Chapters. IV. and X. pf Ren 8 5 


bit ð wr £5 to 
IV. ee Yap „ all n N 1 
marknbüs for the force with which it refracts and dec »>mpoſes „ 
light; and from which NEwrox inferred, that it was highly _ 
Used in Stehe, 


oxigene is ſtill unknown. Few bodies act upon it; were it 


unalterable. We know of no compound bodies into which * 

it enters, as a component Prineiple: of all the bodies in na. 8 
ture, it ſeems * to ;by ay leaſt ee to ö ate Ol 
tion. * 3 28 Wt #0 pF | 


5 Gi droge is one of the © component ee ofa — n 


. to ee Tri is infoluble i in SIO other ſubſſ ; 460 on | 
the contrary, diſſolves ſulphur, phoſphorus, carbone, wie” 


oils, cc. ; and by theſe ſolutions forms various ſorts of inflam. _ | 
mable gas; which are at preſent named: ſulphurated, þhoſphos on 
rated, carbonated, arſeniated, oleaginous, Ge. bydrogenous par 


5 It decompoſes ſeveral metallic oxides, and ſome acids, of which 
the radical principles are ſimple and well-known.” To all its 


Bp 


compounds,” whether combuſtible or incombuſtible, it com- ; 5 
municates a conſiderable refringent power. Becauſe Water 


polfeſſed this power of refraction, Nxwros ſxilfully conjectu- 


red, that it muſt contain: ſome fuch combuſtible ſubſtance; y 


20k Sulphur i is a yellowiſh ſabflance}o — electric trans. 
N and oftohzdral, N and priſmatic, fun and 
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S The Nature of WT Bod „ 
e to two different Gon of combuſtion... Of theſe e com- 
buſtions, one is flow, with a bluiſh flame, and yields ſulphu- 
reous acid; the other is rapid, with a white flame, and pro- 
duces ſulphuric acid. Sulphur enters into combination with 
earths. and alkalis; and by theſe combinations is rendered 
ſoluble. It unites with metals, and forms with them ſulphu- 
reous ores, Which exiſt in great abundance, in the earth, 5 
and Schere in a n "_ or in corn binakian with. PREM . 
, f 
VII. We 4 is a white Cana js IR, eryſtal- 0 
b lamellated, and very fuſible. It is ſubje& to two dif. 
” | ferent. ſorts of combuſtion ;- burning, either. ſlowly, at any = 
known temperature, with a whitiſh flame, an acrid odour, 
and the formation of phoſphorous gas; or at the tempera- 
ture of 167, rapidly, with a vivid and very brilliant flame, 
without any ſenſible ſmell, and with the formation of phoſ- 
; Phorie ga. On account of its extreme combuſtibility, it is 
ne Cr, a 5 pure, in nature. It enters with ſufficient readi- 
5 neſs, into combination with ſulphur, and metals. 85 It diſſolves 
in gas hydrogene; detaches the oxigene from various me- 
tallic oxides; ſeparates the metals from the acids, in the per- 
fection of their metallic form and luftre. It exiſts in minerals, 
5 —_— more abundantly than in animals, to * it was for- 
merly ſuppoſed to be peculiar. 3 5 
VIII. Carbone, the combuſtible matter of 1 when, pure- 5 
from earth, alkali, ſalts, &c. may be burnt, if ſubjected to 
an intenſe heat, With oxigene, it forms carbonic acid. Of 
all known ſubſtances, it has the ſtrongeſt attractions for ox 
gene; ; which it detaches from all other burnt bodies. Te. 
"exiſts in a large proportion, in both animal and vegetable 
matters of all forts.” Of vegetables, it is almoſt the only ſo- 
lid baſe; and on this account, ſtill remains in their form, 5 
alter they have been decompoſed, ei ither ſpontaneouſly, or by 
the action of caloric, - It diſſolves in the alkalis, and in gas 
2 00 ag * unites "ith metals; N particularly, 


. . „ : "0 


So Oh 


from the errors of alchemy, ought to. be baniſh 


Zap language o a W 11 In: now UE to conſe! 
Br accuracy. 5 


wich iron Shure of iron; ; whats is Sound n tis ar the ls g. FO 
deen ee, termed e Wo 
Plumbago, and Black-lead. e W Fe „ 
IX. The metals are well known by their | pag Us 40 5 
0 brilliancy: | They are fuſible, cr 7 
They decompoſe water and various acids, combine with ſub. | 
phur, phoſphorus, carbone, and with one another, at. differ-' : 
ent temperatures. In the ſtate of oxides, they act in reſpect f 
to the earths and alkalis, the part of acids; and again ſerve 
| This genus differs 
from the preceding genera, in poſſeſſing 3 ſpecies. In 
| order to give a ſhort account o | 1 
are now ſeventeen, well known, —a number which will proba- Ee 
| bly be much enlarged by future inveſtigatian ; I. ſhall divide 
this Genus into five Sections. In the firſt ſection 1 ſhall > | 1 
| comprehend metals brittle and acidifiable ; 3 which are three 5 - 
ſpecies ; arſenic, tungſten, - and molybdena. To the ſecond © | 
ſection, I refer metals that are brittle, and oxidable on- 
ly; being five _ ; cobalt, biſmuth, nickel, manganeſe, Fe 
| The third ſection will include two ſpecies of Z . : 


doms of nature, and has 


to the acids, as ſo many ſalifiable baſes. 


and: antimony.” 
metals which are tou i-ducile: and oxidable; zinc and mars 


cury. * 


ſtallizable, combuſtible. | 


"theſe ſpecies, of which there 


To the fourth ſection belong metals which are highly 


| 108 


ductile, and eaſily oxidable ; ſuch as tin, lead, iron, and copper. > 5 


ſpecies of ſilver, gold, and platina. As the ninth. chapter i is 
entirely appropriated to the purpoſe of explaining the moſt 


important chemical properties of metals, it will be ſufficient 


here to mention briefly, ſome of the ſpecific differences - i 
which theſe bodies are diſtinguiſhed from one another. „ 


5 may be proper to obſerve, that the names of ſemi-metals, in-. 


perfect metals, perfect metals, havin 8 5 


n, evidently, derived 


1 f | 


Laſtly, To the fifth ſection remain thoſe metals which are high- : ” 
I ductile, but not eaſily oxidable; and theſe are the three. 
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X. Arſenic appears in | plates of blaiſh grey. dr Weil. 
Have, brittle, and which burn with a blue _ nad with. the 
en . 60M of a ſmell of garlic. FFC 
B. Tung ſten is of a greyiſh its edna ra ated; fri 
able, almoſt infuſible, almoſt inſoluble in . but e wy 
 oxidable and acidifiable by air and caloric. (oe 
C. Molybdena preſents itſelf in a PEO or in \ blackiſh 
grains which are brilliant, agglutinated, brittle, — ſs 5 
OP and which 1 durn Ars, A hive excites; that. i is volatile, 
D. Cebak is e ee due, eee taigh 
| and pulverizable, not rally: EI wo" Ap blue, when 
it is melted, with glaſs. 5 8 : Toe” 
E. Biſmuth appears in large plats 4 a: a fan rh 
eu 3 ry ys _ ery allizable nee | 
F. Nickel * is PIER 3 dend, Hot: 1 al 
bali, n, A 88 8 under the ation * 2 858 
e 5 . 580 


aſtantly changes 1 its 
to a black powder. | 

aneous e ee * 
muſt be kept in alcohol, or oll. 

H. Ancimony i is white, pure, "ak large. HE. brit, dig. 
2 to melt; yields by combuſtion in the open air, a white 
imated and cryſtallized ;. and which com- 
- bites with the alkalis in the ſame manner as an acid. Ea 

2 n of a bluiſh white colour, in large eu Ya, 
out ſome degree of malleability, eaſily fuſible, 
nable of all metals; when red-hot, it burns 
| with ele, yellowit white Jonas: it decompoſes water 


_ congeals. It may be reduced to a blae 


„0 by me I 
| and fixes it in all thoſe thick or viſcid matters with whick| 8 N 
is is uſually triturated · | 


— ̃ — c <a" 
| bay mh Mo oi oy dw converts it into ena | 


. Yields « an Oc ide, Ke 


N. Iren is white, fibrous, the moſt tenacious of all etals; 
very averſe from 1 5 combuſtible, the only metal 


| 3 $045 water; is reduced to a powder, by expoſure to the 
open air; combines with charcoal, which converts it into ſteel; 


— of nature. 


1renheit's. | a” at . e e 


oxide (athiops pen 
e diviſion; and this fimple proceſs extinguiſhes 


wi Tim i is a gliſte1 ite 
ſonorous, ſuſceptible of wean ſcratched by t 


is bluiſh, quiky; Loft; — at table. Ry 
e vitrifiable than the oxic e of m_ =o 
al; and a glaſs of a topaz-yellow colour. 


le by the magnet. It acts with great efficacy in de- 


7 n ee abounds i in dhe t % W wh DE! 


O. Copper is a ls 55 olour - 266 


| very ft, mma eee po nn tt buros with s Do 
| oxide es 5 beni air to ĩts nn f 1 
P. Silver is white, pure, and n wi _ 
5 without _ ny ductile, not oxidable by alia air 


2 n 5 TEES : 
N. 9 


ith a greeniſh flame, when acted upon by the ele&ri6 
park. 1 e e ee, on 


en alone, it is unalterable. 8 1 bs 


7 is of a bean 


- > aifitle; lofs codrbuliiile aa be Gun Wer, e ee 
than ſilver by the contact of air. The ele@ricſy * reduces 1 
; 8 to an t oxide of ® beautiful purple hrs e LO wow = | 
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carbone with iron; of metals with ſulphur, with phoſphorus, 
| or with one £ 
5-Y dies 


ER. Platin is the heavieſt of all metals, ef a — white 
Wy With little brilliancy ; ; the moſt infuſible, the leaſt | 
combuſtible; the leaſt alterable of all metals. It may here- 
after- We, one of * n e, inſt 1me! ul f the 


45 
e 9 8 


. ebend combuſtible: bodies are ede as reſult eben = 
the mutual combination of two or more of the foregoing n 
combuſtible ſubſtances. The ſolutions of ſulphur, carbone, 
phoſphorus, arſenic, in gas hydrogene; are inflammable- com- 
pounds.” The combinations of ſulphur with phoſphorus ;* of 


r; are ſo many compound combuſtible bo- 
Theſe are the combuſtible matters, the moſt common 
Un! nature. Art eee them e one nee nn, 1 
4 XI. A i oy 5 the: nn 5 com n 1 


ö | ſible bodies with thoſe of the ſimple, ſhews e the former 7 


5 


ſometimes abſorb oxigene more eagerly than their component 
Principles would do if ſeparate; as in the inſtances of many : 
alloys and metallic ſulphures : but that, on the other h 

ſome compound combuſtible matters are rendered more averſe 
from burning -than their. principles diſunited would be, by 
means of that ſtrong energy of attra ion which theſe prin- 5 


II 


ciples exert one upon another; as is the caſe with all Bat 


phorated metals i in general. Some of theſe combuſtible c | 


pounds remain long unalterable i in the air; ſeem to me in 


: bination; 


ſome manner * their combuſtibility, by their mutual com- 
| are at laſt kindled, only by the application of 7 


2 ſtrong hear to DARE Of this character i 1s carbure of iron, 
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25 = contain in their combination, ſmall portions of earth, al- 
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: nature. 


1 1 i Dos eſpecially: of ee They'fo form . 1 
nens, oils; and reſins; which, although tending to combuſtion, 8 


and a ſeparation of their principles; yet remain for ſome time 
in the equilibrium of combination; until a ſudden riſe of tem- 


perature, and the contact of air or WR deſtroy the equi 


librium, divide the elements of the compound, and bring them 5 
| ſeparately i into union with oxigene. T 


he products of the com- _ 
buſtion of thoſe compounds, are always, water and carbonic 
acid. The ſame thing takes ee in the caſe of alcehol- and 

æther, which are formed. by modifications of the principles of 

eee and which, in an ola analyſis, are found to be 

merely combinations of hydrogene and carbone, with more 

or leſs of pag 0 - water. See e X. * a = 
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XIII. This POUR of the different . 4 e 5 


ſubſtances, and of their principal characteriſtic properties, 
ſhews what an important part theſe bodies act in the phæno- 


mena of nature. It authoriſes us to divide almoſt all natural 
products into two great claſſes ; 'combu/tible bodies, and burnt 
a Nw: and the action of the former-claſs, N 
eteors, partial heats, volca- 

noes, eee eke of: the FRE of the earth, &c. In 


the exiſtence of the ſecond claſs, we perceive the ſource of the 


varieties and number of the acids, of the compound ſalts, of . 
oxides and metallic ſalts, which diverſify in a thouſand ways 
the aſpect of ores in the earth; the reciprocal decompoſitions _ 


of theſe ſubſtances; and the alterations they undergo from Wa- 


ter, air, and light. Vegetables appear to 0 ſo many machines 05 
| organized by nature, in order to accompliſh the intimate mu- 1 


tual combination of many of theſe combuſtible ſubſtances; 
and thus to produce compounds, the unpermanency of which, 


makes them ne ſerviceable to the Saks * of 5 
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| and poſſe fed ſome homogeneous prineiple com- | 
ath, chemical analyſis, with the aſſiſt- 
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dich the  oxigenc, «by means of other n es having a rang: 5 


i * view, all K own NY 
may be e in ae clafles; x. Acids which we can both. 
compels and decompoſe, and with the nature of which we are 
fully acquainted : 2. Acids which we can compoſe, but not. 


decompoſe, and with the nature of which we are, by conſe- 


_ quence,” more imperfectly acquainted: 3. Acids which have 
not been, as yet, either compoſed or decompoſed, and of 
which 79875 nature is, 0 Er Ed 2 2 unknown | 8 

V. of ty ng 88 of 8 ks 1 are, Arick- : 
I ſpeaking, only. three, of the intimate nature of which we 
are entirely ignorant, as having been hitherto unable either ys 
| compoſe or decompoſe them. We may, therefore, regard the. 


character of acids in general, as being well aſcertained; and 


* 


may proceed to conſider them in roms e pr per _ and 
Bare reſpect to their compoſition. 1 55 
VI. All acids are, then, compounds of . N Mins: 
other body: The former principle, common to them all, being 
the cauſe of their general reſemblance, and of thoſe qualities 
in which they all agree; while the latter, which is different 
in every different acid, preſents itſelf as the ſource of thoſe 


ſpecific qualities which are peculiar in each. T e peculiar | 


materials combined with oxigene in the various acids, are, on 


this account, called the radical or acidifiable principles. | 
VII. The acids are, then, all combinations, of the radical or : 
acidifiable 5 peculiar to each ſpecies, with oxigene, . 
a principle common to all the ſpecies. Hence it follows, that | 
their common properties, which give them the acid charac- N 
ter, depend on oxigene; and that their mutually diſtinguiſhing 
dualities, which mark their . I are 2 to 5 5 
heir radical principles. e urs y wy 

VIII. The term Acid denoting the eſſential, gc nature 
&« theſe * forms che . name. 


name of the/radie 4 PARRA, added t to that of the gents may 
| ſerve to diſtinguiſh each acid in particular. Thus, ſulphur is 
the radical of the ſulph 
ric acid; carbone of the akon: acid; \&c. 

1. Although this nomenclatu 
expreſſing; with precifion, the nature of every different acid, 
yet, it has not, hitherto, been applied to all the acids; becauſe 
the radicals of ſome of them, are ſtill unknown; and of others, 
the radicals are themſelves ſo compound, that their names 


1 reſpectively . without ee e too 2 a —_— | 
city of words. . 0 Og 
: De The acidifable raſicets way be combi Lithia more. . Ro 
leſs oxigene; ; and in this view, are ſuſceptible of two different 

ſtates of acidification. In the one, they are combined with 


ric acid; Phelphorus, of the phoſpho: 15 5 


re poſſeſs the ade of - 


5 could not be introduced into thoſe of the acids to which they - 


the ſmalleſt portion of oxigene that is not inſufficient to render : 


| them acid; and in this caſe, their acidity is very weak, and | * 


; they act with but little energy on thoſe baſes. which form 


5 with them, neutral ſalts: In the modern ſyſtematic chemical 


 gomenclature, this ſtate of combination and acidity, is denoted. 
; by terminating the name of the weak acid in the ſyllable ene 


Thus, we ſay the ſulphureous, the nitrous, the phoſphorus, 


the acetous acid, & c. The fecond ſtate of acids, is that i in 


1 which they contain a larger proportion of oxigene, jand are 


for the moſt part completely ſaturated with it: They then 
5 poſſeſs all the attractive energy of which their acid nature 
is capable ; and this ſtate is expreſſed in the new nomencla- | 
ture, by the final ſyllable ic, in contradiſtinction from ou: 
= Thus we ſay. the . the ag the 5 Os the 
| acetic acids. PE, | 
. 4 to 8 W of oxigene coin with 
the acidifiable radicals, what is ſaid in the laſt ſection, may 
even be greatly extended in its ſignification. Every radical 
: may be. conſidered as Apable of exiſting in four different 
55 une ; Te As containing 2 little W not even le . 
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See it any ching of an acid nature; and ap this fats, it 1 
but an oxide; ſuch as fulphur coloured red or brown by ex z | 


"3 | poſure to the air; which is but an oxide of ſulphur: 2. As 


containing more acid, than in the former caſe, o much as is 
fufficient to render the compound a weak acid; and ſuch is 
the ſulphureous acid, &c.: 3. As containing ſtill more oxigene _ 
than in the ſecon 
dre a powerful acid; ſuch is the ſulphuric acid : 4. Laſtly, 
As containing a portion of ſuperfluous oxigene, above what 
Is. requiſite to render it a ſtrong acid; it is now ce an oxi- 
genated, or even a ſuper-oxigenated acid. 5 5 
XII. From theſe foregoing facts, it appears, that ch. are 


_ two ways of forming acids at pleaſure, with theſe ſeveral pro- . 


| Portions! of oxigene. In one, we combine the radicals with 
the quantities of oxigene which are preciſely neceſſary to ; 
bring them into the new ſtate that we defire to produce; as is ; 
done with ſulphur, phoſphorus, and arſenic. In the other, 


we detach from thoſe acids which contain the greateſt poſſible 
quantity of oxigene, certain proporti ons of the acidi fying prin- | 


_ciple, by means of thoſe INT. Os] with. ww it 5 
moſt eagerly combines. DL OT 

XIII. This laſt method 8 on 1 trations 73 oxi· 
gene for the different combuſtible waer, and is often ſucceſs- 
fully employed, to effect the entire decompoſition of acids, by 
abſtracting all the oxigene contained in them. Acids, by this 
means, inflame combuſtible ſubſtances. In order to this, it is 
only neceſſary, that the acids employed, contain no ſolid oxi- | 
gene; and that the inflammable matters brought into contact wit 
them, be able to abſorb the oxigene which thoſe acids oontain, 
into a ſtate more ſolid than that in which it exiſts in the acids. 
It is not, however, every one of thoſe acids which are decom- 
 poſable by combuſtible 1 that can hoat the combuſtible 17 55 

matter to inſlammation. 5 725 1 . 

XIV. Heated n is Ld x wh faMicient fi Gs 5 
10 n all the: — ſuſceptible of this decompoſition. as 


is 


caſe, and being now ſo ſaturated, as to con- 


| But PE are cds - combuſtible 1 ackink fare ah hin 
55 purpoſe. Such are moſt of the metals, phoſphorus, Wl 
| hydrogene in that dry. * SEL in ORR it e in its 
vegetable compounds. e . 
XV. All the acids ada as + has ee b their: ſpe- 
cific differences to their reſpective radical principles; they 
may be diſtributed into four claſſes, the diſti ns of * 
Hall be 2 hon. che; dee N the a 


* 
* A 5 "Ie 
- — 
. : a * 75 . 
7 1 * y 5 
* 7 i 2 4 i 
. . . * 
* 4 . Po . 1 : * D 
meet * * S N \ 
b 7 7 : < $3 6 | 8 Ps ; 2 
25 


** in A. of theſe 1 contains thoſe acids 3 
the radicals are known and ſimple; that is, which are formed 


of undecompoſed combuſtible ſubſtances, united with -oxigene. 
It comprehends the following ſpecies ; the ſulphuric acid, the 
nitric acid, the carbonic acid, the phoſphoric Ts . eee 
acid, the tunſtic acid, and the molybdic acid. en 
B. The ſecond claſs include acids having ako adicals,, 
but ſuch as are ſtrongly ſuſpected to be. ſimple. 1. min, No 
riatie acid, * en <cb 1 _ 

C. 1 x in the third claſs, EU wha ds rages. 
known to be of a binary compoſition, | Such are _ COD. 


| _— The ſuccinic acid belongs likewiſe to this hc 

D. The loft claſs conſiſts of acids, the radicals of which, a are 
compoſed, each at leaſt of three different ſubſtances. 

0 the e 8 which bare oe their radicals, combinations _- 


| Xl Nie ay are theſe evera » diſtinguiſh= 
115 95 by general characteriſtics, marking each claſs; 2 0 even 
each particular acid has its peculiar properties, by which its 
Character is diſeriminated from the characters of. all be 
acids. Theſe properties may even be expreſſed by words and 
5 W net FRY _ 9d END than thoſe which Linnzus 
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| 6 The Formation and I 
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NE naturaliſts to mes A 0 of this wade of exe 5 
5 h theſe properties, follows below. | 
rue acids with fimple and known Er. ORs are 3 
1 -decompolſable by combuſtible bodies, which they burn with | 
more or leſs activity; and are thus reduced to "their radicals. 
By this decompoſition. was the nature of the radicals firſt diſ- 
coCovered. Theſe acids may be alſo N , by en | 
ont thy 3 8 I with their radicals. 
1 9 Md | +» The acids, whoſe radicals are 5 be — —.— 
Ul = * ſuſpected to be fimple ; have no other. claſſific cha- 
n ger, but that of being indecompoſable 198 combuſtible 3 : 
9 E and not to be formed by art. ED 
ne vegetable acids, with binary 1 are . 
cally diſtinguiſhed; 1. By being all decompoſable by a ſtrong 
heat, and by the addition of a due quantity of oxigene: 2. By 
„ «Bonding, when they are thus decompoſed, water and carbonic. 
Tl 0 . acid; which are formed by the preparation of their hydro- 
gene and carbone, and by the union of each of theſe bodies, 
| ſeparately, with oxigene : 3 By their flow, ſpontaneous de- 
* compoſition, when they are diffolved in water, and expoſed to. | 
f a temperature above $459 F.: 4. Becauſe they cannot be de- 8 
135 compoſed by any known combuſtible body; fince their radi- 
N Wk Wh 4 cal is compounded of two- ſubſtances, which are remarkable, 55 
2 having the ſtrongeſt poſſible attraction for oxigene: 5. Be- 
| | _ _ — cauſe | they are mutually | convertible in conſequence of 
i Yar thr 1 differing from one another, at the ads in WE: elſe but the 
Ve © Proportion of their principles. ; 7; | 
The more compound acids with 0 or more l 
which derive their origin from animal matters; although the 
leaſt known of all the acids; have alſo ſome properties which 
may be regarded as their claſſific characters. Such are, the 
property of yielding ammoniac, when they are decompoſed by 
5 fire, and of affording gr acid wy a N in INE pers 
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xvm. To theſe claſſific characters, wo ſhalt next add the = 4 


en” characters; and ſhall here endeavour to employ a ſy- 


ſtematie, technical language, ſimilar | to that h as botaniſt, , ; 


e the e 1 5 15 75 5 


A. * the cj , baving cools which are 5 
Anon. 7 
A. Sulphuric acid; Sei from PROS 00 es 9 7 
the combuſtion of the ſulphur ; inodorate, twice as heavy as 
water, Very. cauſtic, leſs volatile than water; affording ſul- 
phureous acid gas and ſulphur, by i its decompoſition with red- 
hot coal, metals, &c.; forming e with * OO 
—_— and metallic oxides. © 
B. Sulphureous acid, ee very And gazeous; 3 
dell ructive to blue vegetable colours, and fit to cleanſe away 
pots made with theſe colours vn a white ground; abſorbing, by 
flow degrees, the oxigene from the air, and from various acids or 
oxides forming ſulphites with the earthy and alkaline baſes. 
C. Nitric acid, liquid, white, cauſtic, of a ſtrong nauſeous 
ſmell; formed of azote and oxigene; capable of inſlaming | 
ſulphur, charcoal, zinc, tin, and oils ; Hable to loſe, by the 
action of comnbuſtible bodies upon it, various proportions of 


its oxigene, and thus producing nitrous acid, nitrous gas, and 


nitrous oxide; deſtructive to colours; poſſeſſing the power 
of burnin 1g vegetable and animal ſubſtances, making them 
Fellow, and converting them into acids; decompoſing that 
ammoniac which is produced by the putrefaction of animal 


matters; forming nitrates with the earths and alkalis; re- 5 


A 


maining in an imperfect union with metallic oxides, and ha- 5 
ving a tendency to acidify them mt . 

D. Nitrous acid, or nitric acid With an | Idfothch nn 
tion of oxigene; in the form of a gas, red or orange colour- 
ed; extremely volatile, diſcolouring vegetables, becoming . 
blue and green with water ; communicating a yellow colour : 
to nitrie acid, when united with it in various 2 3 


1 


—P 5 Formation and / Deconpaſtion f Acids, 3 1 


* Lonited 05 0,92 8 oxigene ; 2 is a gas 155 er 
Is ' eFolved from liquors in vinous fermentation ; EN. 
n= lamps, kills animals, reddens only light blue vege- 
; produces a precipitate of chalk f in lime- water, 
hk again Ft! bees the chalk in the water; miners lizes acidu- 
bons waters, and enters into combination with barytes, lime, 
copper, iron, and lead in mines and quarries; forms carbo- 
nates with the earths, alkalis, and metallic oxides; is decom- 


Poſable only by phoſphorus, and when it is in union with wh 


chick, or ſolid, vitrifiable by fire; diſſolves filices, while in 


| lefs oxigene ;- is volatile, and odorate ; detaches 


d oxigente from many other bodies; and on e with ED 


C1 tertene, alkaline, and metallic baſes. {> 
| H. The arſenic acid is formed of the metal called s ar ſenic, in 


5 to convert _ 5 ie into ned? 


; : . _ fixed, fufible into 4 glaſs, Ace polable by the action 1 T 


large quantity of light and caloric, and by many combuſtible | ; 
; 5 bodies 3 forms 7 arſenĩates with earth, alkalis, and metallic 


F. The phoric Pry: 1 Ws of 8 NE oxi- 
gene, ar by a rapid and entire combuſtion ; is liquid, 


mom air, which it diſplaces; ; fills ſubterraneous ca- 1 


— 


 Kaline baſes,” aha with ſolls, in che Ants a a car : 


the act of vitriſication; is decompoſable by carbone, by which 

it is reduced to fimple phoſphorus; and forms PA wath 

" earths, alkalis, and ps: oxides... Ws Po Th 5 
G. Phoſphorous acid di differs from the phoſphoric; ow an 


Bb union with oxigene. "Contaltim reduces arſenic only to an | 
F oxide ; and the KRG or the a ot muriatie wages en 8 


. e _ . 


ths fame. + baſes, oh be. SY as a bor of 22 e 
ie L. Tunſlie . is a . of the mani lor PO oh 
eigene; exiſts in the form of a white or yellowiſh powder, 8 
fixed, infuſible, ſcarcely ſoluble, reducible into tungſten by 
hydrogene; c carbone, &c.; forms the native tunſtate of lime, 
which is called Lapis ponderofſus, and the native eee of _ 
iron, or wolfram « of mineralogiſts. ou ; 
K. Molybdic acid is 2 compound of the ain ang: mos. 
F with oxigene; is. of a harſh taſte; is like the two 
acids laſt preceding, metallic ; exiſts in the form of a 9 : 
- powder; becomes blue by the contact of thoſe bodies which | 


reduce it; and then by the loſs of i its . 1 3 in 
to the 1 8 5 of e 8 


— $ 


5 A, >) tbe ſecond Ws of addin 2 5 


3 XX. The acids of Which the radicals are unkne 
| ſaſpetted to be ſimple, are three in wle | 
._ the fluoric acid, and the boracic acid. . „ 
A. The muriatic. acid is a gazeous or Zuid i ſabllanee; of — 
2 ſmell, unalterable by any known combuſtible body; 
8 all combu ſtible bodies, particularly metallic oxides, wo 
of their oxigene, and is thus changed into oxigenated muriatic _ 
acid. Oxigenated muriatic acid is remarkable for its greeniſh _ 
yellow colour ; ; Tow: 1 of thickening and conſtricting the 
2 of animal bodies; z its property of deſtroying the co- 5 
getable ſubſtances, and of inflaming the moſt part 
of. combuſtible b bodies; its capacity to form with 'potaſh; a 
falt which rapidly kindles hot inflammable matters; and pro. 
duces the pureſt vital air that i is known. | | 
B. The fluoric acid is a gazeous ſubſtance; ns in 1 | 
air, a: very thick white vapour; corrodes glaſs; diſſolves 
Fblicegus earth; and with this earth forms a permanent 82, | 
| ey which water Ch en a NS of the filiees. „ 
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0 other boracie EY is dry, cryſt 


| plates; fuſible into a glaſs, almoſt infipid, ſcarcely ſoluble, . ka- 1815 | 
: fible with ſtlices, very feeble in its affinities,. and liable 1 
Field 32 the terrene and alkaline boles: to almoſt oP — — 


mY 


Aid, of the ho chaſe Hons binary 1 Aliens > 5 1255 


XX. The acids with binary radicals, mixed or . +, 7 
belong almoſt excluſively to the vegetable kingdom, and are 


formed by the union of earbonated hydrogene, or hydrogena- 


ted carbone, with oxigene in various proportions; which, as 


was before obſerved, accounts for their reciprocal converſion 


into one another. Theſe acids are conſiderably numerous; 


and their number may probably be augmented by progreſſive 


7 diſcoveries. TI have therefore divided them into five genera, ü 


ditinguiſhed : from one another, by generic differences 1 in their 


| formatic he firft of theſe. genera includes thoſe pure acids 


med i in vegetables; comprehending the ſuccinic 
acid, *. ich i is evidently of vegetable origin: In this genus, 


are five > ſpecies ; the ſuccinic acid, the citric acid, the gallic 
acid, the malic acid, the benzoic acid. The fecond genus con- 


tains thoſe vegetable acids, whichare fully formed in vegetable _ 
but are at the ſame time partly ſaturated with potaſh; they are 


| called acidula ; they are tWo ſpecies ; the tartareous acidulum, 


and the Fate acidulum. In the third genus, 1 rank all acids 


5 which are formed by the action of the nitric acid, and the pre- 


Ba cipitation of its oxigene, upon vegetable ſubſtances: Of this 


genus, we know as yet only the dſtinct ſpecies of the cannphorie 
acid: The oxalic and malic acids indeed, are not unfrequently f 


formed from vegetable matters, treated with nitric acid. In 


the fourth genus; I place thoſe acids which are formed in vege- : 
tables by treatment: with fire; ſuch as the-pyromucous, the | 

\ pyro-ligneous, and the pyro-tartareous acids. The fifth ge- 

nus 3 of vegetable Des e by fermentation 75 af 5 


es e 


. 


* 


1 is genus we 7 * none bu the 9 Go: The fol 1 
55 lowing are the ſpecific characters of theſe twelve acids. N 
oo The ſuccinc acid is diſengaged and ſublimated from hrs 
heate® amber; is of a ſtrong bituminous ſmell, oleaginous 

and inflammable, volatile, cryſtallizable into needles; ö forms 
permanent cryſtallizable lalts, particularly with metallic 


oxides z and adheres more e to 255 * 8 than. 
| to the alkalis. 5 75 Tips 3 „„ | 


B. The citric acid is | erylitiizable: into Steal globes " 
Is not convertible into oxalic acid by the nitric acid; has a2 


more powerful affinity with the earths, than with the alkalis; : 
| is readily decompoſed in water, or:by ,,, 


. The gallic acid exiſts in abundance in nut-galls ; 3 15 ye | 
| Rallized into ſmiall grey or yellowiſh needles ; is ſtiptic; pro- 
duces a black precipitate from ſolutions of iron; reduces 

metallic oxides which it finds in union with other: 1 ; 18 > 


| convertible i into oxalic acid by the nitric acid. 
D. The malic acid abounds in apples ; is not plette 


is convertible into oxalic acid. by the nitric acid ; 1s. formed, . 
at the ſame time as the oxalic acid, or even more e quickly, 1 in 


: vegetables treated with nitcic acid. Fu e 5 285 


5 ſam of Peru, vanilla, and cinnamon, by means of heat; is 


8 eryſtallizable- into flattened priſms; 3 has an aromatic en 
when heated; 1s fuſible by a gentle heat; 55 is volatile, inflam- | 
mable, ſcarcely ſoluble in water 3 is ſoluble, but not decom- 7 


Pretty by the nitric acid, 


FS, * £ . 4 


F. The tartareous acidulum, is formed of Waal acid, i 
imperfe&tly ſaturated: with potaſh; .exiſts' in wines; is ery⸗ 5 


| ſtallizable, and decompoſable by fire; affords a large propor- 


tion of carbonie acid and oil, with a plentiful reſidue of car» 
bonate of potaſh ; by diſtillation, yields Pyro-tartareous acid; 


is' ſcarcely ſoluble ; is decompoſable in water; forms triple 
 falts with the alkalis and metallic oxides ; becomes highly ſo» 

3 luble N the addition of borax or boracic acid to it. The 
8 | : 5 3  tartareous | 


25. Formation and dag of Aids. . 55 | 


£0 


E. The benzoic acid 1s obtained from benzoin, ſtorax, bel 
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| tartarevus acid obtained Fas wi ton, is e bn 
Into needles interwoven together ; is unalterable i in the air, 1 


| known. a 


8 


4. 


. 1 8 The Formation fas Decon 2 


is highly ſoluble, affords acidulum, upon receiving the addi- 

tion of a ſmall portion of potaſhz decompoſes ſo much of ful- 

| phate, nitrate, or muriate of potaſh, or ſoda, as may afford 

potaſh ſufficient to reduce the acid to acidulum; is erent 15 

into oxalic acid by the action of the nitric acid. Tees 
G. The oxalic acidulum is formed of oxalic aid 2 partially: 5 

laturated with potaſh; is obtained as an extract from ſalt of 


7 / ſorrel; is cryſtallized in parallelipipeds; 1s hardly. decompos > 


fable by fire ; detaches lime from any other acid; is precifely 
ſimilar to the acidulum formed by the nitric acid, when it is 
brought i into contact with any vegetable matter whatſoever; _ 
is unalterable by the nitric acid; is the leaſt dee 1 
and the moſt oxigenated of all vegetable acids, N . 
H. The camphoric acid is formed by the action of de ditt 


acid diſtilled upon camphor; is eryſtallizable in parallelipi- | 


peds; forms with earths and- alkalis, neutral ſalts that are 


w, eryſtallizable ; does not, like oxalic 12 abſtrad 9 855 5 
from all the other acids; is very little known. e 
= The pyro-tartareous acid is a modificatibar of "ap tarts 5 
reous acid, produced by fire; has the ſmell and colour of a 
burnt body; ; is very eaſily rarefied; and bubbles up very a 
much, under the action of heat; is not cryftallizable ; forms . 


with earthy and alkaline baſes, ſalts different from thoſe which ä 


the tartareous acid Fields. with't the OP baſes ; 1 but lil | 
bf The pyro-mucaus , aka is 1 1 the aiſtiiation'« of 5 
gums, ſugar, and fecula; has a lively: agreeable Or of ta- 


ramels; is volatile ; colours vegetable and animal matters 
: | war. a red apa, ; is e w_ no My: ey is og 


d is e 125 e att. 


L. The ons 


lation; has a pungent, fœtid ſmell; is not ae ERR 11 


ofa ble 19 85 ang: beat; is volatile; for cue 5 


: ee ey 


** 


. ales wh ea rt : — metalie oxides; nas peculiar 
attractions for ae aſes; and as to its other Qualities and 
0 — Is nat e nn Tins the | a 1 are 50 ö „ 
. M. The: acetous Ini is ds FOR the „ of . 

5 1 is on this account named Viuegur 5 has an agreeable taſte 1 
and ſmell; is liquid, volatile, and de eite by ardent. 


| heat; is liable to be Aae eee, 3 er ant ; when i it is! = 


| of this chin acetic HY or radi | 
2 more acrid and more odorate than os acetous 85 aa, and is 40 1 85 


en and mixed with Ueohol. . 5 . 55 . 8 


Aut, af the fourth 1 5 with 6 ternar: 1 ee 
XXI. The acids whoſe radicals are ternary compo Inc 1 | 4 L'Þ 


| which have been in general deſcribed as-couliſting of carbone, _ 


1 hydrogene, and azote in union with oxigene; 5 belong chiefly „ 
to the animal Kingdom. They are ſtill leſs known than thoſe 
of tlie third claſs. But, feeing that they all furniſh-ammoniae © 

1 85 by decompoſition with fire, and Pruſſie acid by a change 1 in Z 

the proport? 7 
that the Pruffic acid ſeems to ſtand 1 in the fame relation tothis. 5 

; genus of. acids, as that of the gd acid to the vegetable acids 15 

in general. When animal ſubſtances are by treatment with 
nitrie acid, converted into oxalic acid, there is conſtantly form- 825 
ed at the ſame vis, a OO of f Pruflic es which 1 is * bh 
paged uEYaponrs.,}.. none, phos” 
There are ſeven known milan 6 dich Appen to . 5 

5 long all to chis genus of compounds; namely, the lactic acid, 8 
the ſhecho-laQtic acid, the ſebacic acid, the lithic acid, the _” | 
die? acid; the bombic acid, and the Pruſfic acid, '] Each has its 
ay ons Rader 1 

A. The laQic acid is formed TY the bas 57 a tele. 
tion of acetous acid to milk ſpontaneouſly ſouted; is not 

Lryſtallizable; is folk 


uble in alcohol; Vields by: diſtillation, | 
it He oo 04 Gs 


al vinegar ; which Shak e 


on of their principles; I am led to obſerve, that 5 
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| ed with fire; forms with nitric acid, a ſolution of a 
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an acid 3 to the pyro-tartareous. ned res tiqu 
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88 ine acetites. . 1 | 1 80 Cc 

B. The faccho-laftic acid; is eee in a RN Ta 4 bY 
from. the NUI acid formed by ſugar of milk and e 
acid; is almoſt inſipid, and almoſt inſoluble ; is decom- 


balable by re and yields by this decompoſition, a TOR 


. alt, having the odour of benzoin, and which forms ae 


135  lizable ſalts with the alkalis; is very little now. wells 5 
N. The ſebacic acid is obtained from greaſe by the ache 1 
a 75 fire; is ſeparated likewife from greaſe by the alkalis and 

lime, with the help of a ſtrong heat; 1s liquid, white, fuming. | 


very acrid in odour and taſte; forms eryſtallizable and fixed 
ſalts with earth and alkalis ; 8 muriate of mercy ry; 5 15 


is decompoſable by a ſtrong heat. e 


D. The lithi acid exiſts in human urine; F the W 1 
in the bladder ; 3 is dry, cryſtallized i in flat needles almoſt infi- 
pid and inſoluble, in part volatile, decompoſable by a ſtrong 
hest; ; yields ammoniacal carbonate and Pruſſic acid when heat- 
autiful | 


red colour; is ſoluble i in F aka ; is „ e from, : 45 


colour. . EE Ng 275 
13 Formic. 26d is 5 88 e or . 5 di : 


| Allows, or ſqueezing with water ; reddens blue flowers of | 


vegetables, even in the living inſe&; is evolved in a ſtrongly 
odorate vapour; in its ſmell reſembles muſk; kills animals, = 


in this gazeous form; is fit for the ſame domeſtic uſes as vi- ” 


negar; is decompoſable by a ſtrong heat; attracts oxigene ; 
from oxigenated muriatic acid; is often ſtronger than the ſul- 
phuric aeid; forms with alkalis and earths e noſe 


non-deliqueſcent. ſalts. 


F. The bombic acid is . in a 1 e near 
the anus of the chryſalis of the filk-worm ; is extracted from 
this reſervoir by Rn, x or 10. means of alcohol; ig 
mingled, 


7 2 


1 bs Formation and ad Detondafron 7 4 ids. _ | 


"might in- aha worm vie; A brown oil and a nk is 5 lig nid, _ 
an amber yellow colour, ſpontaneouſly decompoſable; e 

c acid by diſtillation, and with the e acid; ok un- 

dem! in its combinations. VVV 


. Pruſſic acid which ſaturates- iron, . gires Ax? the, Co- 


To 1 Pruſſian blue, is at preſent obtained by the dikihaen 


of blood, by the action of the nitrie acid upon the albumen, 
5 the gluten, or the fibres, &c. of animals; is evolved, while 
5 a formation of oxalic; acid takes place; ; is remarkable for a 
noxious ſmell, reſembling that of bitter almonds; is ea- 


2 fly decompoſable by a great heat, and on decompoſition, yields 


ammoniac; is capable of aſſuming the form. of gas; attracts 
metallic oxides from many of the other acids; may be form- 


ed by the union of hydrogene, carbone, azote, and oxigene; 


is ſlightly. acid in its e 3 and contains, as it ſhould feem, 
Hain: I pos rp og ppc COTE; HTK : % DRY 


* * 5 5 8 88 1 5 * . 
* N * 835 Cx A, A 


Ta . 43s > $i 2 . 1 


OE Ws: 15: PEO id lt it W * th 8 T 5 
ackls which have been divided into'two claſſes, as being fiwople || 

or compound in their radicals; differ yet more effentially in 
this; that che acids of thie former claſs, are not mutually con- 
ertible into one another; becauſe there is a wide difference 
between the properties of one fimple radical, ſuch as ner 
and thoſe of another, as for inſtance: phoſphorus. I 8 
the mutual converſion of any two acids with ſimp 

would be neceſſary to begin with converting their radicals in- 
to one ac2ther ;z a change which art is far from knowing how p 
to accompliſh. -. The ſecond claſs of acids, on the con trary, 
being, in general formed of a baſe compounded of hydrogene, 
car bone, and azote, and combined with oxigene, appear to dif- 


fer from one another, only in poſſeſſing different proportions _ 
g of the two or three principles in the compoſition of their _ 7 


dical and in the proportion of the oxigene by which the ra- 

dical is acidified. They have a tendency to experience con- 
| fad variations in the proportions of ei compoſition; eſpe- - 
PP ON 8 
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Alkaline earths, and the alkalis. Theſe combinations have | 


| been termed neutral 7 ſalts 5 middle falts, compound ſalt. 9 2 gy 


dary alte. The two former of theſe names, are not correctly : 


| applicable to them, except when they are neither acid nor 


alkaline ; the two latter are more accurate, and more uſeful, 
All theſe ſalts are eaſily formed by art. Nature exhibits' 2 1 
great number, eſpecially of thoſe which are formed by acids 

of ſimple radicals. Mineralogy is daily obtaining the know- + 
ledge of new ſalts of this character, by the analyſis of mi- | 
nerals, which can alone explain their intimate nature, | 


II. All thefe compound falts require to be diflinguiſhed by 


two names; one expreſſing the acid; the other, the terrene 
or alkaline baſe. The firſt of theſe names may have two va= 
'  riations of termination, correſponding to two different ſtates 
of the acid in the compound ſalt. The termination ate may | ; 
be employed, when the acid is one of thoſe which are com- 
-pletely ſaturated with oxigene, and whoſe names end in ic; ; 


thus the ſalts compounded with the nitric acid, may be called 


i nitrates. Words terminating in ite, WO ſerve to diſtinguiſh*” 
Eu. 1 8 ö 5 ö „ f „„ e 


| Union for th the Aridi with the 5 Earth and. Mair. 0 . : c. 1 0 oy 


1 . 
2% 


: 1 the . of thoſe: 1 was whick's are not fully canvas, 1 
5 es ending in 5 e 5 
. onus; thus nitrites are ſalts compounded with the nitrous acid. i 
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compound ſalts; for we are as yet far from having examined © 1 
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alfinities: for every different terrene or alkaline baſe ; it would 


be neceſſary for us to know all theſe different affinities, f in or- i 5 


den that we might have a complete hiſtory of the compound _ 


| ſalts, But only a ſmall number of theſe affinities have hi- 
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we muſt divide them into genera and ſpecies; and aſcertain = 
| their genera and ſpecific characters. Of this part of the hiſtory 
of theſe ſalts, only a {light ſketch can be here given; becauſe _ 
chemiſts have hitherto paid ſmall attention to it; although it 
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eme arrangement of the compound ſalts. Of theſe, one 
is founded upon the conſideration of the nature of the acids 5 


the other refers to the nature of the baſes. 
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yet form genera which ſhall comprehend all thaſe. fats, others. 
' wiſe than upon che nature of the acids; for the acids alone 
can furniſh us with generic characters; the influence of the 
baſes upon the properties of theſe compounds, is not yet ſo 
' adequately known, as that we can employ theſe * and 
 terrene ſubſtances, as the heads, of generic'divifions. 

VI. We may reckon five and thirty genera of 8 
ö | Kats, correſponding to the number of the acids. © The generic 
names are taken from the acids reſpedively. The eee, 
are the denominations of the OP ea 
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4 Vn. Every one of theſe five 5 2 genera of cs 
falts which are here enumerated, is ta be conſidered, with re- 
gard to its diſtinctive characters, or to thoſe properties which _ 
1 ſerve to diſtinguiſh it from every other genus, and to afford ys 
_ clear notions of thoſe differences by which all the genera are 
„ mutually diſeriminated. We muſt, for this end, chuſe out one 
| 3 ſingle property if poſſible, or at the utm̃oſt, two or three pro- 
perties, ſtrikingly different from one another, i in every genus 
and thus find. the peculiar characters of all the, mn , mo ; 5 : 
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their. waver: of Forming Pruſſian blue; with folutions-of | 
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85 8 which theſe thirty-five genera contain ; they muſt be 


ſtudied with. deep and aſſiduous care. In this department, 


2 the ſeience of chemiſtry, i is not yet far advanced. Wanting 


ſuch knowledge, let us at leaſt endeavour to diſtinguiſh the 


1 5 path we muſt follow in order to complete the hiſtory of 
[2 theſs compounds, and wks © pag Jer 
. 5 „„ 


minate e acetites; yield, when decompoſed by. mineral. | 
seids, a very ſtrong, and a very pungent white vapour. 
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11. The influence of the pbutedl folts' upon it; : - which i is 
either negative, or tending to form a triple falt by entire 
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0 Its ag 4 or nate by charcoal, a decompoſing 
its acid, or leaving it unaffected. e 
© 1 The W. e of eee, an fermentation waren this - 
25. * ation on the animal a economy.” ee 5 e 
, IX. Ifi in the ae Anne of weine all theſe i inquiries 
could be ſatisfactorily anſwered; the hiſtory of the compound 
— falts, terrene and alkaline, would then, not only be com- 
plete, but would throw great light on many of the phæ- 
namens of u nature non WES e 9 as yi t, 2 h nb. | 
: Na We are kay 5 with ſoils faline WH 33 
tions) -of an acid with two baſes; and theſe baſes are more 
eclallgmagnefia and ammoniac. Such compounds are de- ; 
ing — tri iple falt. But, there are probably many more 
them than we yet ſuſpe& ; and theſe demand all the atten- 
tion of chemiſts. The earth expoſes both at its ſurface, and 
in its cavities near the da various ſaline compounds dif- 
* from thoſe which art produces,—in that the former 
alone exhibit the ſimultaneous exiſtence of two baſes, or 
oven of two acids. Borate of lime, and borate of magneſia 
have been already found cryſtallized together in cubic : 
e ſulphate of lime and fluate of 1 in earth of Mar. 1 
8 -muroch mh bone of ip ome png ew? „„ 
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11 IN the fixth chapter TAP LI we en HH BEG me- 


| - ral as combuſtible bodies undecompounded or am . and cha- 
tacteriſed by their more remarkable properties. But thoſe 
general facts are not ſufficient. The part which metals act 
damon the phænomena of nature, and in the proceſſes of art, 
| requires us to examine them particularly, and in ſuch detail, 
that we may rightly IAN 17 2 fall extent of their varied 
98 5 1 . 


"3h Although = metals . af" FOO baton 4 in 


55 their metallic ſtate, as well as of unien with ſulphur, phof- 
; Phorus, carbone, and with all combuſtible matters in general; 
yet they are more commonly combined with oxigene, before. 
42 entering into combination with any other ſubſtances: Or, in 
other words, in order to enter into moſt of the compounds in 


which they are known to exiſt ; they muſt firſt be combined | 


with oxigene, or reduced to the ſtate of burnt” bodies. All the 
_  fingular phenomena which the metals exhibit in their combi- | 
= nations ; all the changes of form which they -undergo ; are 
| owing to their attraction for oxigene, and to the varying _ 
5 9 in which * Poſſels this e | | 


0. A teblngg: in 0 a and ra 
temperature, higher or lower, before or Levant their fuſion, 
are able to A niger a briſk flame, an ardent beat, . 4 


bre, by metals; n verglons the nie 
* le ae more fo- 


"*& ed | 


mT 3. 


— ka" $I 
VI. While ſome metals burn in che air, 1 0 at a ve 


| Pp as gold, filver, aud platina z there" are 
others Cann ay temperature, even at the loweſt and 
ſs ; ſuch as manganeſe which is 0x1 
les down into a powder, in the ſpace of a feu | 


RR e and this even ſeveral de 
ben iron; are ud 


which never takes er a0 Fg a ; 18 b 
a new principle of oxigene from . amoſphre, Ae ww 
„ thing of their former Tue nams of cal, 
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en wan given to this 8 cannot now be re 


8 e dnn the term metallle caleei. The words | 
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Which are burgt im it. R A ee 
VIII. The coleurs . exhi 


| 7 alin ich their ſlame is tinged, to 
to the ſolution of metallie particles in we light chat is ſe: 


_ gaged: thus copper affords a gr af ; 
X. Not only do all metals, eee one a aber in 5 
their combuſtion by the contact of air, abſorb different quan- 
bie of. oxigene, i in order to their Aaturation but. likewiſe 
| itſelf, abſorbs, various proportions, 
NG. ere s of according as the de- 
grees of its temperature vary Thus "tin, lend, cop er, 
iron, change their colour; and are ſtudded with the tints of 
the rainbow, at the loweſt degrees of heat to whieh they ar 
expoſed in contact with air: lead firſt becomes a grey oxide, 
then a yellow, and at laſt a red oxide; mercury pail 
black to white, from white to yellow, from ye i 
iron at firſt a black oxide, becomes next a green, zhans a 
brown, and at laſt a white oxide; copper is firſt a brown oxideʒ = 


en n and i in its s laſt daes, of Keen roles? a green 
colour. þ $5 bed Fark 8.» he oh b 8 Bots. v4 Hays grads 


The metals differ all. "Ibo one ne ae in. 3 attra — 
tions for oxigene.. There are ſore, which light, almoſt, alone, 

and with very little caloric, is able to deprive. of their oxi- 
gene, ſuch as gold, ſilver, &c. Others require in order 8 
| ſeparate the oxigene, a great Adgree of heat, and mnch light; 5 


as mercury. Laſtly, moſt metallic oxides do not ang near © 


ige to caloric and light alone, and unaſſiſted by oth 
ters. To decompoſe theſe laſt. oxides,” they are heated with | 


ANI. In conſequence likewiſe. of this diverſity in the 0012.08 £4 


* ; boal which deprives them of their oxigene. e pb; ref Foe , s . ; 


tions of: the metals for oxigene, ſome. metals will abſtract the . 


oxigene from the oxides of other metals; almoſt any other | 


metal 1 8 oxigene from gold or filver aer ane 5 5 = 


* 8 * 5 1 * ; JJ on OO a dep oa „ 


Poe, 
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are e not, as s yet, al yell ns on we 45 nc Fe preg 
in 5 tes the following to be the order of the attract ions of _ 


veral metals for oxigene; beginning with that which 

* K 50 ſtrongeſt 3 engen 8 iron, tin, erer, . 
—_ gold. as Tee FTE. nh oF 

1; KI 3 metals ee wat pt Ae this _ 


a the more ſenſibly or ek in proportion as their 
temperature is higher; becauſe then the great quantity 8 
the caloric employed, more powerfully: attracts. and diſſolves 
the hydrogene. Thus ſire decompoſes water with great ener- 
gy, at a white-red heat; but cannot effect the ſame decom- 
poſition. otherwiſe than very eee at even by menen tem- 


perature of the atmoſphere. ee e e ts. 


e 


3 . Iron, zinc, tin, e appear to oe N of he. 


FE 5 X ASE 3 


eompoſing water. Probably, manganeſe, and even ſome other Ss 


̃ 2 fubſtances are equally capable of accompliſhing the 
ſame effects. This deeompoſition is owing to an attraction in the 
metal for oxigene, ſtronger than that of oxigene for hydrogene; 
and in conſequence; the oxides. of thoſe metals which do not de- 
| compoſe water, are liable to be wholly; decompoſed. by hydro-. 
gene. But here we muſt diſtinguiſh: among the different de- 
| grees 5 oxidation: for oxide of iron highly oxidated, namely... 
to à brown colour, is partly decompoſed by hydrogene, and 5 
reſtored to the ſtate of a black oxide; as iron abſtracts oxi- 2 
gene from water only till it be oxidated black : te this, 2 ke 
ſtate of oxidation, iron is unable to decompoſe water. | 

XIV. All- metals capable of decompoſing water, elkect r . 
cons much more eaſily and entirely, when they... 
are aided by the contact of a body that has a great tendency - 
to combine. with their oxides. It often happens, even that 
5 metals, like other combuſtible bodies, which would not alone 

decompoſe water, become capable. of effecting this decompoſi- 

tion, in conſequence of the preſence: of ſome: other ſubſtances, 

5 W 7 a W * "SHR the ie preſence of acids, 
; 1 renders 


ds 3 
— bays 

4 * - : 
— — on 


2 0 —— — 
— „ 
a 


2 
r 
5 . 
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. 5 TY $7 + 44 
8 R. 2 ö 8 1 5 
of water. ; 


| terrene and alkaline bafes, in reſpe@ wy ths Gh although 
they be, on the other hand, capable of combining with earths 
und alkalis, as if they were acids. There are indeed fewer of 
| ale abide; that incline to act the part of acids, than of thoſs 
Which are fitter for baſes to compound ſalts; and it is obſer= 
ghee nn eee par PTS oxigene adheres the 
/ moſt tenaciouſly, are thoſe which ſaturate alkalis in the man- 
ner of acids ;—fuch as the oxides of antimony, lead, i my _ 
| manganeſe. It has been already related in the VI. ch 
chat there are three metals actually acidiſiableQ. 
XVI. The metals cannot een e acids, without 
2 8 ee oxidated. On this account, metallic oxides 
Soluble 1 in acids, diffolve in cu ſlowly and without efferve 
Lence: but metals are not ſoluble in . ene 
out movement and efferveſcence. ' 
XVII. The efferveſcence' produced by the des 5 
1 to this cauſe, that when they abſorb the oxigene, 
_ they detach it from a principle which then affumes the form 
of a gas or elaſtie fluid. This principle proceeds either from 
water or acids, according as the one or the other of theſe is 
the ſubſtance deeompoted. Sometimes it originates from both 
_ theſe bodies at once; py hogan both "OI 
- me metal e aut 1 | 
5 be concentrated; -ickls — gas: Niteio ad, „ won 5 
e ſame occafion yields nitrous gas. | 
XIX. The fulphurie acid, diluted in water, avian pros 
_ moting the decompoſition of the water by metals, yields, in 
_ this caſe, gas hydrogene. Solutions of zinc and iron in wu | 
| aqueous folyhuric acid, aft chiefly in this way, The Por- 


- had at the ſame time as itfelf. In order to this it is 
enough, that the metal | warping in the acid, =. 
"y greedy of oxigene, as is tin. The hydrogene of the water, in 
_ this cafe, combining with hs azote of the nitric acid, fo ms 
ws ammoniac ; and hence theſe folutions afford no gas, but are 
found to contain ammoniacal nitrate. From this it may be 
underſtoed, how mo ric 5 
come to airs Pn rain 18 amm 
nee 


5 0 by the metals; but it poſſeſſes likewiſe the pro- 
perty of abforbing oxigene from almoſt all metallic oxides. 
It paſſes upon this into the ſtate of oxigenated muriatic IC 
5 To its attraction for oxigene does this metal owe the proper 5 

iy it poſſeſſes of diflolving metallic oxides with facility: and 
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55 Kition by o | 
metallic ſubſtances, It acts only on thoſe metals which are 
4 fo greedy of oxigene, as to decompoſe” the water in which it. 
zs diluted. While metals are diſſolved by the muriatie acid, 


RY 


5 e 


of iron on which the other acids do not act. If metallic oxides 
| fuperſaturated with oxigene be diſſolved in muriatic acid, the 


| oxigenated muriatie acid gas. If thefe oxides be oxigenated 
only to that degree which i 1 requiſite for their combination 
Wich the Leid, = wilt then diſſolve without e and 


Naa even ſuffers the water . which it is "dilated to be 
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acid efferveſces 2 part of it then paſſing 1 into the ſtate of 
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5 main in union. 


combination of an acid with a metallic oxide. 


one, 4 Sol Hon of Metal wr 


"Mel III. The de en flu 
: with metallic oxides. 5 

metals, becauſe they are not decompoſable by theſe bodies. Vet 
with water, they produce the oxidation of thoſe metals which 
have the ſtrongeſt affinity for oxigene: : The ſame. is the caſe 


& } 


with the carbonic acid, which Fembines readily- with moſt | 


metallic __ and. in nature. is . found in union with 55 
XxIv. The alle Seide re. 3 a e = = p-/ 
dos combuſtible | of the metals. They combine readily 1 8 
with the e 3 and in n, are aften n thus com- 
bined. 4 „ 1 6 hd 8 Dp -7 5 Tu * 
XXV. The + ve 8 . re . which have wt 
| cals compoſed of hydrogene and carbone, are not decompoſed 
by the metals, but render water bighly decompoſable by theſe. 
bodies; and combine in a ſtate of ſufficient ſolidity, with the . 
metallic oxades. PRI or ee ae e an to thi * ; 
fate of metals. et roy e 
VI. The eee cannot . e PRA or 
remain in union with them, unleſs in conſequence of contains 
ing certain determinate proportions of oxi gene. Under theſe 
proportions, the combination cannot take place; if the due 
proportions be exceeded, the LA: OREN NE: re- 


% $ 3 
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XXVII. Beſide this ki SE wa is a of thy - 
ſame order, which relates to each metal and each acid in par- 


ticular. And this is, that the acid and metal cannot remain in 
_ union, otherwiſe than within the often ſtraitened limits of oxi- 


dation. There is a determinate proportion of oxigene in as 


«+ 


XXVIII. It is in virtue of this law, that metallic tante 


- age to the air, yield a precipitate, and become turbid, i in 


Proportion as the metallic vide. ral, 8 wang from. 0 


This is the ratio "a thoſe. decompoſition which « are accom- 


inen 


toric. acids combine but weakly © 
They are incapable of diſſolving ure 


\ - s 5 » a 
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4 NJ r a in 54 2 46> wa GIVES o : * <, . : | : 
1 385 YE 4 4,4 n y 5 WEE 9 1 * 1 8 2 7 EPR d ĩ D e 
8. len Lat * N A 1 ee Og. 5 7 e 92 ; .f 5. ; 2 3 Ru 


n XRIx Nj it often Sanda hint m. allic oxides diſſolved 
in acids, gradually re-a&t upon theſe ſalts, and abſtra&-from 
- Hetnſ even in cloſe veſſels, and in e 
of their oxigene, fo that the oxide is ſoon ſeparated from the 


1 and is precipitated to the bottom of the ſolution,” 7 
45 WA? Heat is ſingularly favourable to this ſueceſſive tes 


"WON tion" of acids by metallic oxides. © Thus nitric folu-" 
tions become turbid, or more and more decompoſable, by the 
1 of air and water, if they be ſame time heated. 


at the 


This is eee e in e Dem ys _ nitric ſo- 
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lution of! mereury. TTV 5 


- -KXX1.- Some metals js th. dee a e to Skiing 
by acids, that they can neither remain in union with them, 


nor yet form permanent ſolutions. © Such are, particularly 


thoſe which. poſſeſs the property of becoming acid or forming 5 


oxides ſuſceptible of combination with alkalis ; arſenic, tung- 


ſten, molybdena, antimony, tin, Aron, &c. Solutions of theſe 


metals, i in nitric acid eſpecially, : are always on ts with wank 
. and contain little or no metallic oxide. 9 


XXXII. From theſe facts it appears, that, in i to 8 : 


stille ſalts, the metallic oxides muſt remain permanently 


in union with the acids, without having any tendency to ſe. 
paration. It is alſo neceſſary, that care be taken not to aug- 
ment their affinity for oxigene; and to 925 wee 7 2 | 


F into contact with them. 


XXXIII. Compound metallic ſalts wig of 4255 week, : 


2 an exceſs of acid. They are otherwiſe, all more or 
leſs acrid an 
oxides have a tendency” to become acid. 


- XXX1V. "Thoſe Properties of metallic ſalts which it is of 5 
3 for us to know, may be reduced under the fol- 
lowing heads. 1. Form and its varieties; - 2. Taſte and cau- 


N more « or leſs conliderable; : 25 Alteration * mobs ;. 


ntat with air, a portion 8 8 
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1 ; Is 1 Mook or eee CU ae 5 
or leſs entire, by means of air; 6. Solnbility in water, hot 
or cold, decompeſition more or leſs thorough, by pure water; 
&6.3 7. Decompoſition by alkalis and earths, 

_ precipitated metallic oxides, the complete precipitation or for. 
mation of triple ſalts, partly alkaline or terrene, and in part 
metallie; 8. The alteration of precipitated metallic oxides at 
the moment of their precipitation, either by air, or by the 
nature of the alkali employed, as in the cafe of ammoniac 1 
9. Reciprocal alteration by different acids, decompoſition or 
the contrary; attraction of acids by metallic oxides, the changes 
of oxides which are diſtinguiſhable by their colours; 10. Al- 
teration by the neutral ſalts, terrene or alkaline, which ex- 
Hibit either an union without decompoſition,” o or a double de- 
| compolition; 11. The reciprocal action of metallic ſalts upon 


one another, which diſplays either a fimple union, or a ſimple 


change of baſes by the acids, or a ehange in the combination 
of the oxigene by which the two oxides are precipitated = 
the one partially de-oxidated ; the other ſuper-oxidated 8 
and ſuch for inſtance, is that uſeful precipitation of the mu- 


_ riatie ſolution of gold by the muriatic ſolution. of tin, which 


furniſhes the purple precipitate of Cactus, 12. Union with ö 


che terrene or alkaline ſulphures, and the e of my 
"different forts of ſulphureous ores. 


XXV. Metallic oxides differ from one e the 8 
of their affinity with acids; ſo that fome of them may be em- 
ployed to decompoſe the combinations of others. But above 
all, the varying affinities of the metals with oxigene, act as 
the principal cauſe of the phænomena of the precipitation of 
metallic ſolutions : Thus 8 metals, while they take 
away the oxigene from other metals diſſolved i in acids; cauſe 


theſe- laſt, to appear again in the metallic form; as copper, 


for inſtance, does with mercury, — with oye ron, : 


with Dppery zinc ark iron, B 


1 


s, the nature f 


: in the acids,” This happens when the precipitating metals do 


when they thus ſhare the oxi 


: 


not require- all the oxigene of the 
rin; when precipitating oxide of; gold, does not abſorb all the 
oxigene which that oxide but ſuffers the gold to be 


precipitated in a. 


portions, are precipitated with properties that © deſerve to be 


* 


have hitherto been. J 
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. . Application. of the general fas in this c BS 
Preparation of all the metallic oxides uſed i in the arts. 


Oolouted glaſſes, ename ls. 
Metallic ſalts uſeful i in the —_ „ 
- Effects of theſe ſalts in the arts in which they ar are em 
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5 ful variety of properties in theſe materials. 
ever reduce all theſe properties to a certain number of heads, 
under the name of the immediate principles of plants; becauſe. 
theſe principles are obtained by ſimple proceſſes, almoſt entire- 
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"I THOSE n matters "which. compoſe; the texture of - 'vege- 
Frag differ from mineral ſubſtances, i in being of an order of 
| compoſition which is more complex, and in being all highly 
fuſceptible of ee or analyſis, whe none of them i is 


&5 


II. Only the ſubſtantial c contexture 75 uk vegetables, o on- 
Iy their vegetative organs can form thoſe matters which are 
extracted from them; no inſtrument of art is capable of 1 imi- 
tating thoſe compoſitions that are continually . in che 
organized frames of plants. „ 

III. Although it be with four 0 or 85 1 ſubſtances, « ca- 
ee, light, water, air, and carbone, extracted from the re- 


0 mains of plants, which have been crumbled down and blended 


in the ſoil; that ve getables elaborate all the materials of 


| WIS their contexture is formed; yet, do we find a wonder- 


We may, how- 
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= mechanical, aud by a fort. of immediate analyſis that ro- 7 
| ee no alteration of their nature. 5 
IV. Theſe matters, being mort or leſs „„ are wa- os 
9 in particular organs, or in diſtinct veſſels or cells, &c. 
Sometimes their ſeat is in the root or in the ſtem, in the bark 


and the leaves all together: At other times, on the contrar, 


only the flowers, fruits, or ſeeds, and even ſome particular 
parts of theſe organs, contain the immediate principles. This 
varying ſituation of theſe immediate principles, ſhews the 
differences. in the organization of the texture to be the cauſe 
of that diverſity of nature N ench as Cy matters diſ- : 
plays. 355 «AV Is 
V. The different ER ed 7 ak of "the different 
material of vegetables, i is often ſuch as to permit us eaſily to 
in them pure and ſepatate. Where ſuch a diſtribution 
0 place, it is ſufficient to bruiſe or open the veſſels or 
cells containing the immediate prindiples, to open the 5 
to ſqueeze out the liquid juices. Nature, by the ſole force 5 


„ or 


of vegetation, often preſents this ſeparation already effected, 1 


on the outſide of plants. 
ſpontaneouſiy. Art is often obliged to ſeparate ſome of theſe 
mate iials from the confuſion in which they are mingled and - 


Thus manna, gum, reſins, &c. flow 


united with various other ces, The means ſhe ee 5 5 


gltratiun, peallare; welking diſtillation by a gentle _ none 
of which, alters the ſubſtances ſubje&ed to it. 


VI. Among the materials which compoſe” the PRE 61 ves 
getable bodies; which are obtained from them by fimple | 


means that alter not their nature; and which are either 5 
dais or a ha 8 * e ma Is tabs, 5 
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Bend theſe. W ele there is found in the an. 
Wo. of vegetables, a ſubſtance, reſembling the albumen in 
animal kingdom. It is probable that there: are feveral wh 
vegetable principles ſtill anon duch; as theater . 
fer ves for tanning hides, &c-. Tank: 7 %% 
VII. It is proper, that the at wow ln inde 3 | 
that, when all the facts in the analyſis, of vegetables, have been 
reduced to general terms or leading reſults; there has been 
nöthing more found in any of all the plants hitherto exa- 
mined, but the foregoing eighteen ſubſtanees. Theſe actually 
' eompoſe the contexture and fabric of all known vegetables; 
and When theſe are ſeparated from any vegetable, that vege- 
table is very accurately analyſed,. Let, we are not to ſup- 
poſe, that theſe eighteen immediate materials exiſt in all the 
t parts of vegetables, or even in every different vege- 
; table. Some plants, out of all their parts, afford not even ſo 
many as five or fix of theſe materials; others contain eight or 
nine of them; ſome yield them all. But, ſuppoſing, that we 
could mix together, and confound, even. chemically, all thoſe . 
plants which are ſubjeRted to any chemical proceſſes; the 
mixture, however ſeemin gly various, would not exhibit more 
l than the taten or Lichten ſubſtances a 
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VIII. Each of the 3 this nentione 


| polleſſes p pe- 


celine diſtinctive properties, from among which we muſt ſes © 


le& thoſe which may the beſt mark their different characters, 


1 and diſcriminate them, one from another. It is not impoſſibls 


to handle this ſubject in the manner of the botaniſts; uſing 
but one characteriſtic or ſpecific phraſe, to diſtinguiſh each 


of the materials of which we ſpeak. Although this method 
have not as yet been either propoſed or executed in chemi- 
ſtry; we ſhall endeavour to give a ſketch of it in the ſubſe - 


1 ſeRtins ; 3.88; os! ting. ee done in the oo of - val 


s . * 
1 1 20 : 1 1 a * 1 1 * 3 
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chenden. 7 the inmediate material 9 akk, - 5 | : 


IX. ee ee or moral, jisudry,brovin matter, ſomes - 
what deliqueſcent, ſoluble in water; is obtained from the in- 


| ſpiſſated juices of vegetables, from infuſions, and from decbe- 
tions evaporated; yields by diſtillation, an acid, a little am- * 


moniac, and ſome oil; abſorbs oxigene from the atmoſphere, 
and becomes gradually inſoluble, in conſequence of this ab- 


ſorption; is erroneouſly regarded as a natural ſoap ; is com- 


pounded: of carbone, hydrogene, azote, and oxigene, and has 
ys a tendency to abſorb more of ay * n! ple, thar ee 


| it contained in its primitive ſtate. 


_ exiſts in the roots, the young twigs, and i 
. ed by expreſſion from the bark _ WERE 3 n, their fibres: ED 


X. Mucous matter or mucilage, is a 8 viſcid, hs 


ſubſtance, which yields pyro-mucous acid by diſtillation z is 
ſoluble in water cold or hot; does not abſorb oxigene from the: _ 


atmoſphere ; becomes dry and brittle in the form of gum; 
e leaves; is obtain- 
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tables may therefore be faid ey be formed of thoſe immediate. "n 
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X.. Sugar, i is of an agreeible, pungent taſte, eryſtillizable,” | 
Solas, fermentible, in all reſpects very like to mucilage, _ | 
but differing in its ſaſceptibility of fermentation, and of form. 
ing alcohol. Mucilage and fugar are both compounds of car- 
bone, hydrogene, and oxigene ; and they differ from extract; 
1. In having a ſmaller proportion of hydrogene; — in Leite 
quence of which, they do not, like extract, abſorb oxigene 
from the atmoſphere : 2. In being deſtitute of __ N 

to which, they yield no ammoniac by diſtillatioon. 

XII. Eential ſalt, comprehends the vegetable 05 which 
are in general formed of hydrogene and carbone more copi- 

_ ouſly oxigenated than in the three foregoing ingredients: and 


dients, converts them into acids. The vegetable acids, in 
whatever number they may be, appear to differ from one 
another i in nothing, ſave the proportions of their three prin- 
ci iples. They are all decompoſable by fire, and ſuſceptible of 
mutual converſion i into one another; and in an ultimate ana- 
lyſis, they are all reducible upon the tien. 1 b to 


; water and carbnic acid. (See title VII.) 


XIII. Fixed oil, was formerly named Wot Hr 


. mild, inodorous; burns when volatilized; forms ſoaps W | 
the cauſtic alkalis ; is mixed, with a mucilage which Scheele 
calls the mild principle of. oils s is thickened and conereted 


by the contact of air, and tlie abſorption of oxigene; ſuffers 
the ſame effects from acids and metallic oxides ; is compound- 
ed of carbone, hydrogene, and a ſmall proportion of oxigene. 
It differs from the preceding compounds, in poſſeſſing a larger 
proportion of hydrogene. Hence its combuſtibility, and ten- 
deney to change into water and carbonic acid, when it is burnt. 
with a ſufficient quantity of air; as in matches which are ; 
| hallow, and ſurrounded on all 11 vrith. air ES: hi e. 85 
with an interior current of air. 1 
XIV. Polatile oil, called alſo ate! 3 a SON FE 
DOR, * On, N reducible. to FEEL: at the ; 5 
| | heat 


"he 


| Formation an 


heat of rat F.; . not readily combine wine: ay ; is. » 
inflammable by acids; is inſpiſſated by oxigene to a rein; 
bu rns more rapidly than fixed oil, and affords more water; 

ſuſfers an eaſier Precipitation « of i its ch har | 
| POT: e | 55 


al I . ws 


XV. Aroma, otherwiſe called 1 reffors i is a 48 
latile principle, reducible to vapour by the heat of che atmo- 


ſphere, and forming a peculiar atmoſphere around plants; 


diſtillation of the plant on a halneum marie, affords the aroma 
together with water; ſometimes aroma is of aa abet 


nature; it preſents in other inſtances, ſaline properties; it 
combines with alcohol, fixed oils, vinegar, &c. and in theſe 

- combinations, forms what in pharmacy is called di/tilled waters; 
it contributes by its preſence to the quantity of volatile oils; : 
that is obtained from plants, and has ſo great a reſemblance 
to theſe oils, that the one has been often miſtaken. for the 
other. The intimate nature of aroma is not yet exactly 

| known. We begin to think, that it may be a peculiar ſub= 
ſtance, a ſolitary principle diſengaged from vegetable matters; 
while theſe matters themſelves are at the ae ee nne * | 


reduced to vapour. D „ 


1 


XVI. Campbor, is a matter now ads to exiſt in any 5 
vegetables; is to be reckoned one of their immediate prin- 


ciples; is of a concrete and cryſtalline form, highly volatile, 


combuſtible with ſmoke, ſoluble in a great quantity of water, 

in alcohol, and in æther; ; exiſts in many volatile oils; is con- 
' tained, in purity, in the trunk and leaves of a ſort of laurel” | 
from which it is ordinarily obtained; is very little known, as 
to 1ts intimate nature; 4 . with n nitric acid, a new and pe- 


. 


culiar acid. 50 


XVII. Rein, is a matter, oft © or ary, coral 3 coms 225 
buſtible, ſoluble in alcohol, but not in water; ſcarcely-alter- 
able by acids, hardly ſuſceptible of union with alkalis ; is ob» 
tained from an inſpiſſated volatile oil, "from which it ſeems to. hy 
wy e in pong a ne proportion of oxigene. 
8 5 : 25 . XVIII. 5 3 
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an Natre of Feat Batter, 


1. Batfum, is reſin combined wich benzoid ad were” 


| highly odorate tha pure reſin; is deprived of its concrete 
acid by the action of fire and water; yields this acid to 


earths and alkalis; becomes after the loſs of the acid, not un- 
Uke to reſin. EO 


. 


XIX. Gum ref, is a ; concrete Juice, partly foluble 3 in wa- 


3 ter; forms with water, a fort of emulſion as well as with vi- 
negar, which has been ſuppoſed to be its univerſal ſolvent; is 


more ſoluble in alcohol ; does not flow naturally, like relin, 


from vegetables, but is obtained from their veſſels bruiſed, 


in the form of a white or variouſly coloured j Juice, 1 a b 


7 odour, more or leſs reſembling that of garlic. a W 


XX. Feculum, is a pulverulent, dry, white, api com- 


buſtible matter; vields by diſtillation, a large proportion of 
5 pyro- mucous acid; is ſoluble in boiling. water; forms with 
this liquid; a jelly; is convertible into oxalic and malic acid 
by the action of the nitric acid; exiſts in all the white 12 
brittle matters of vegetables, particularly in tuberculous 
roots, and in the grains of Seer plants; fortns the baſis 
of the nouriſhment of animals 


with ſufficient ey, "uk component e fo their 2 
bodies. 5 


and is diſpoſed to become | 


e is a fubſtance, elaſtic, JuQiile, dy 6. 


| * broud or membraneous, inſoluble in water, lightly ſoluble in 
5 alcohol ; yields by diſtillation a large proportion of ammo- 


niac ; is putrefiable like an animal ſubſtance; takes like ani- 


nl ſubſtances, a yellow colour, upon the contact of nitric 
acid; is convertible by nitric acid into oxalic acid; and ex- 
ting particularly in the flour of wheat, forms the difference 
between this and flour of other grains, by giving pms ne - 
2 wer, e property of compoſing a paſte. ; 


XXII. Colouring matter, goes always PO. wink the one 1 


5 or the other of the preceding materials; appears to vary 
mn its nature, — being ſometimes ſoluble in water, and ſome- 
uumes ſubjet only't to the ae of e, oils, or alcohol; 


- 


15 ; or nn 
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: * Its diverſified prophriing: to dit e 
| | gene fixed in it; has an affinity for combina : 
FM eee n eee wick more. or less „re 


- | in many vegetables; is remarkable for the quality aud ela- 
s icity which ic retains, when dry; affords ammoniae by di- 
„ AKillation; diffuſes a fetid ins it W 
„ inthe form of a white, lacteous fluid, and pen tb ls a. 
„ 5 e Enilic. by abſorbing oxigene from the atmoſp ere. 

= 1 V. The ligneous part, or wood, a matter that has been 
Ry | düse too much neglected by chemiſis, forms the ſolid baſe 
| . of all vegetables ; but is by much more copious in thoſe © 
h which are hard, than in ſuch as are ſoft; has been'erron: u- 
d ly regarded as an earth; is inſoluble in water; affords by 
4 : 
8 


| diſtillation that particular acid which is called pyro-lignzous z 
1 contains a great quantity of carbone; paſſes" into thres or 
is four different acid ſtates, by the action 15 nitric id ; 7:30 
e to be che lat e of ah agg ala e 1 A _ 
- XXV. Rae thy . ah os ebb bete; 
1. 2 why: immedicte and known materials of vegetables, it follows ; 
in — that they are all reducible in à laſt analyſis, to three or four 
ds L principles, the principles, the primary components of them 
in | all; namely, hydrogene, carbone, oxigene, and in ſeve- 
ie ral of che above materials azote; and that thoſe materials 
4. | differ from one n only in the diverſity of. the proper-" 
ce tions in which they ſeverally contain the elementary onſti TY 
r- MW  tuents, But, if by ſimple calculation, we efideayour to find 
| the number of different compounds that may reſult from ſuch 
combinations, in all the poſſible proportions of three or four 
: prin imary prinpiples, we ſhall find, that a much greater nun- 
ber of them may eaſily exiſt. Yet, as every one of the ter | 
- nary ** eee which form £ 
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getables; admits, as it Mal en a certain 
- latitude i in + the. proportions of its principles with which it will 
ſtill retain its general. character of extraQtive, mucous, oil, 
Leid. reſin, Gre Gee. it is natural to infer, that the — 
Proportions of the elementary pr inciples, comprehended with- 
in thoſe latitudes, muſt determine the yaſt, unmeaſurable va- 
riety of colour, ſmell, taſte, and conſiſtenoy, which is well 
known to diſtinguiſh all the | maſerials of vegetables; and 
which is univerſally obſerved i in the-component parts of thoſe ' 
C matters, which, vre-in Ow uſe oo . ns... 
' clothing, buildings, Se, e al e 
XXVI,. Upon the 3 ith REN be eafity . 
- 8 that vegetables muſt differ. in the nature and ſpecific . 
Properties of their materials, according to the different pe- 
riods in the advancement of thei vegetation ; that they ean 
never remain long in the ſame ſtate; and that the diverſified. | 
ſcenes which the periods of germination, foliation, bloſſoming, | 
| fruQification, and maturation, the ſucceſſive zras of vegetable 
life, exhibit, muſt neceſſarily be accompanied and diſcri- 
minated by internal changes, correſponding to the variation of 
external appearances. _ Taſte 1 in all i its varieties of modifica- 
tion, ſmell which i is no leſs variable, and thoſe di verſities of 
: contenture and confiftency which diftinguiſh the different pe- 
riods in the e of ne, are 2 e nne, 
Rue e,, 7 rior nn * 
XXVII. Is 1 8 2 new . a Soo the improve- 
ments of modern chemiſtry; that we are now enabled to diſ- 
cern the nature of a materials of plants, which is more 
complex than tha tance | ed. 
Knowledge leads us to an ee of the changes which ve- 
getable matters ſuffer from different chemical agents. We 
can no longer ſay that we are ignorant of the manner in 
which the deſtructive agency of fire operates upon vegetable 8 
ſubſtances. From the conſiderations. here ſtated, it appears, 
8 hep: a Vegetable, e entire or in its e dle SEG 
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"i the aQtion of firs; the entgrs a to reduce 1 

. thoſe complex compounds to compounds of a more fimple' 
character, by combining their principles, by two and two, in 
proportions widely different from thoſe in which they before 2 

_ exiſted together - Bycheating vegetable products gently, we 
diſengage the hydrogene which burns alone, and leaves e =; 
reſidue of carbone ; when they are ſtrongly heated, the cat- ; 

bone is diſengaged together with the hydrogene; both burn 
9 together in the air; and the only reſidue left, is a an e | 
: tion of earth and ſalts forming vegetable aſhes: © 
_XXVIL All the immediate principles of ap are 5 
then reducible in an ultimate analyſis, to three or four pri- 
mary principles, namely, hydrogene, carbone, oxigene, and a 
_ Title azote in ſome of them: This analyſis correſponds ac; 
5 eurately to the manner in which vegetables are nouriſhed, 
grow, | ſpread out, and preſerve their exiſtence ; ſince we 
know that nothing but thoſe fimple principles i is required to 
ſupport vegetation: We have therefore nothing farther to 
inveſtigate, but the manner in which plants appropriate to 
themſelves thefe clements, and the means by which they com- 
bine by their organie functions in order to enable us to 
Form by compoſitions, thoſe fubltanees of which the e | 
- ties have been explained. 8 
XXIX. There ſeems to 1 no Toube but th water affords ; 
5 the hydrogene of vegetables; that they decompoſe water in 
, their leaves, aided by the contact of ſolar light; that they ab- 
| ſorb the hydrogene of the decompoſition, which is fixed in b 
. them, in the ſtate of oil, or extract, or mucilage, &c. 5 and 
5 that they evolve the oxigene, of which a great part is fuſed a 
by light and caloric, and diſengaged into the ſtate of vital air. 
But, a portion of the oxigene of the water thus decompoſed, 
is at the ſame time fixed in the contexture. of the vegetable, 
and 1s retaiaed ns e 7 oo SERIE, Wa "Ons 
Frbone, 1 5 | 
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| chink aber pegetables decompoſe cxedoaie ackLovthe ſamb tim: ; 
e unter, and abſorb the carbone. This aſſertion 
b proof ; although it has gained new authority * 


acid. combined wich ſoda. Other chemiſts think 1 
table earth, Bumus, dunghills, and eſpecially water POR dung- 


tis | and Nun. Vn AM, : 4 . 


XXX. 1015 not fo eaſy to give an account ofthe origin of 


. of the decompoſition by phoſphorus of the C - ONIC =» 
„ that vege- 


hills afford carbone divided, or even diſſolved in water; that : 
; plants abſorb this principle by their roots, and do not · abſtract 
it from carbonic acid. _ According to this opinion, dung af- 
fords nothing but carbone; and the water of che dunghill is 


but a ſaturated ſolution of this principle. To theſe: data 


muſt the chemical theory of vegetation. be confined, until 


8 ſhall be nn, ot farther | eas and | oo: 


| depiction che general dude in the cane a 
Thee 8 ne: 


s are applicable to a very great variety 


ek caſes in nature and the arts. They reſpect agriculture, | 
rural œconomy, pharmacy, materia medica, and all thoſe 
arts which are employed upon vegetable ſabltances.. The | 


following my few «or, the moſt op crdenn'd caſes of their ap- 

FE: | oy | | | 
e | | i 
The unfolding of the As of delle, 5 
The bloſſoming of bs rar 5 N Ws bes 
_ Frudtificati on, l FEY ” e 3 
The ripening of fruits and grains. I if 
The ſucceſſive formation of gum, e 45 8 

55 fa 5, Lugar, SC, BIT, wood, in the different | i 
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Turonr of ANDMALIZATION. . 


. 111 is a certain wth, that Aided cannot ſupport chai . 


iſtence, without the uſe of vegetables. In natural hiſtory, it 
has long been ſaid, that vegetables are formed from minerals, 
animals from vegetables. But if this truth have been long 
known; yet the manner in which theſe bodies are 'mutually 
e nu one into another, remains ſtill unaſcertained. This 
however is the grand tubjett upon which, above all others, 
the labours of the chemiſt ought to be employed. This pro- 
blem onee ſolved, we ſhall obtain an exact knowledge of every 
thing reſpecting the animal economy. Modern diſeoveries 
1 hs ev a variety of f reſults which muſt m uſef M's in 


wie Wa to > compare them with the peculiar mat- 
ters of the vegetable kingdom; and carefully to examine the 
| difference. or reſemblance ſubſiſting between the two DO: . 
There is no doubt, but that, if theſe differences were once 
well known; we might alben diſcover the 0 
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B VSV 


FFF 


FTF 
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m. Colleding the reſults of all the 4 that 3 1 0 4 F 
indy e of the blood and humours, and of the ſolid parts 
of the binding: body which are evidently. formed by the con- "0 

8 eretion ne fluids ; we ſhall find the molt & Sriking difroges 


| niac and fœtid products, when acted upon by re. 
B. Their property of putrefying more eaſily, and mor 
3 rapidly, and of emiting.an odour much more noiſome;. 
e ee much more of 8 en when eder. 
5 a nitric acid. £ „„ ge 
OO A TRE conan i a ng * rm " r'to the! I a- . = 


* 
BE 
2 


IV. All theſe ION: Ga. 1 orion; na ee =— 
- of a particular principle which is azote, in much greater ; 9 1 
abundance in animal than in vegetable bodies. It ſhould ſees | 
then, that che addition of azote to vegetables, ah n 
7 aſfimilate their nature to that of animal matters. CCC 
V. It is however to be farther obſerved, that. to. Gs mes | 1 Ml 
mary and capital diſtinctions between animal and vegetable 
ſtances, there are other particular phenomena to be s 
Y the influence of which, although, no doubt ſmaller upon the 
animal compound; is yet, not to be neglected. Such, among 
- others, is the preſence of the phoſphoric acid, and of differ - 9 5 
_ one phoſphates, particularly phoſphates of ſoda, lime, and am · 
moniac, in animal humours. To theſe ſalts is owing the pe- 
| culiar quality, and the oF incom uſtible character Wi the 
" "908 of animal matters. | ROO 2 
VI. That particular. 8 which. 18 — 3 in h 
| ſubſtances, and which: eſpecially eſtabliſnes the grand diſtin e- 
tion between them and enn, ſubſtances, namely, axote,. 9 = 
appears therefore to be the efficient cauſe of the properties b;; 
Which den ge matters. are e diſtinguiſhed ; nnd party 
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it 8 * ae to a e into them, or combine with 


| "hdd 


the ſolids of animals; and by deſcribing them with that bre- 


5 different on; white 


Gftin@ive Sursee the white ſerum, an alkaline na- 


red ſerum, the ſame general nature, differing from che v 


brous matter, or fibrina, ſpontaneous conereſcib 


lubility in- alkalis. Theſe may) are to be on- : 


ite primary 
the common —— all the humours, and all the ſolids. It 3 5 
"bis won n called fil fob on ORIG which i? 


. 


1 


Ter e or elaſticity; of which we e all how” 
| have occaſion to ſpeak” more at length. It may be affirmed 


ttzterefore, that if animal matters meer 14-1 hoy 7 1 
| they may be reduced in ſome meaſure, to the cl 5 


mals as ee en eren hee jult as we repre- | 
| ſenited e of vegetables. And each of thofe imme- 
of bodies may be charafteriſed on the 
ee of its moſt eminent properties. By thus examim amining | 
and diſtinguiſhing blood, milk, bile, fat, urine, &c. as well as 


way 


vity which we have exhibited in the foregoing cha Pier; we 
mall _ x a ſort of comparative ſcale that will indicate 

fe reſemblances and differences which we wiſk to know. 5 
vm. The blood is een ad; hot at the temperature o 


_ the Ae of their Wade 0 
a with water; ſeparates almoſt fpontaneoufly ii 


matter; exhibies-3 in each wt Fa matters! ig 


ture, and owing to the intimate combination of oxigene in it; 


a diſpoſition to coagulate by fire, ic oxides, &e.—in the 


ſerum only in having oxide of iron preſent in i e the Bos”: 


ſidered as b 


rene 6h en Seer ae A 2 


. 


1 


tained to eilt in eee ad eee of ol air _ 
' reſpiration... The renovation of the blood by che chyle, and 
le change of the chyle into animal mere have alſo appear- | 
5 c d to be owing to the diſengag 
— eh ee | 


5 ber, ett ar e eee and repreſenting a 
5 ine animal emulſion. In the ſerum of milk, there is 
men men, that matter which. is called /ugar of 
aracter of a ſort of incipient ſugar. An- 
thes, e g eee worthy of careful notice, in milk, in 
the quantity of phoſphate of lime, much larger than in any 1 
of the other humours, which is found im it; and which ſeemws —* 1 
to.ingliontes me dar be mend ature, 
ee eous 05 DP 1s ee fon the W a. 8 
growth of the bones in the firſt ſtage of life. Cheeſe is imply 
albuminous matter. Butter is a concrete oil, che lolifligy « ” 
which, and its eaſy ſeparation kram milk by motion 
pear to FO] to. the Fas of oxigene rom 


he White of aha whale, and- ofa YN 
ited with, this. oil, and theſe mixed with the albuminous = 

——— in the liver, which viſeus itſelf contains a — 1 

e e Tn, in the eee of. nj 5 0 


er ker which ea de, circulatior 
through the venous ſyſtera of the lower region of . 
This conſideration which muſt hereafter eG 1 8 
Apa baſes of chemical eee eee the bulk aß TE 


6 Forma tion * 3 nd Ne 


N 


| gans, ſuch as man, [birds, and e have. 11 like. 8 
wiſe explains the origin of ſome diſeaſes of the News ured; 3 
ch of biliary lere or coneretions. „„ 
XI. The greaſe or fat, is a ſort of tai matter Soon | 
| Ind at the extremities of the arteries, at the fartheſt poſſible 
| | Gan fam the centre of animal heat' and motion ; forms | 
© . ſort of reſervoir, in which that large quantity of hydrogene 
is fixed, which the lungs are unable to evacuate is an oil 
combined with a conſiderable en of oxigene, and con- 
5 raining, befides, ſebacic acid. To conſider fat in this light, i is, 
01-8 pos * e in the chemical nee of ani= 
XII. e is an — — ee e 3 
5 WE acrid and ſaline, remarkable for the great quantity JEW 
| | combined phoſphoric acid, of phoſphate of Toda, of ammoniac 
and lime which it contains; ſtill more remarkable for con- 
ng a peculiar acid which has not as yet been found in the 
5 wi of the animal humours; and which is now named litbie 
acid; becauſe it forms the baſe RA in the reins pang | 
have in the diſeaſe called /itbiafee. 9 No 
- Some of the moſt valuable diſcoveries of 2mf 7 y reſpet N 
che urine; medicine has ſtill diſcoveries to make concerning 
this exerementitious fltiid.. Confidering it, in the firſt in- 
| Nance, as a lixivium intended by Nature, to-convey out of the 
body, a great quantity of ſaline matters whic would other- 
wiſe prove noxious to the vital functions: we are hence led 
to perceive, in the next place, that, in the urinous evacuatio 
the proportion of the principles will vary with the ſtate or ; 
the body, and thus will become a ſort of meaſure indicating 
4 . its varying modifications, the health or ſickneſs of the vital 
frame. Phyſicians have already ſucceſsfully begun their ob- 
| ſervations upon this matter. The urine is to be regarded as 
containing always the matter of concretions in the reins or 
bladder. Theſe concretions require to their formation, no- 
. but the detention of wm matter, a longer time than 1 
„ | | | Nature 1 85 
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of the joints, of the aponeuroſes, and of che bones. Of thefs | 
; = 
2 a happ y uſe in medicine; deriving-from- 
knowing the nature of ſuch 
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in thoſe organs; and may attend parti 1 
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of azote; is to be conſidered as the pri cipal phænomenon of 
Fan This alone explains the principal difficulties 7 
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in gas hydrogene, or elſe reduced to carbonic acid in the very 
act of circulation, and in the vaſcular ſyſtem, as ſome modern. 


£7 phyſiologiſts have conceived. In the cavities 


g during the act of reſpiration, and by means of this ul: the 1 
nuyqdrogene forms water which is exhaled in expiration. ad 
portion of the oxigene appears to be at the ſame time fixed in 
the blood i in the lungs; and -cireulating with this fluid wal 
the veſſels, it is gradually combined with the carbone, ſo as to 

form that carbonic acid which is diſengaged from the venous 
blood in the breaſt. 
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III. Vinous ö as its name e 18 that 2 
| fermentation which produces wine or alcohol. The only 
matter ſubject to it, is ſaccharine matter, diluted in a certain 
dhuantity of water, and mixed with ſome third matter, vege- 
table or animal, extract, ſalt, feculum, &c.; for it is now cer- 


= _ tain, that ſugar'and water alone are not ſuſceptible of vinous - 


' fermentation. The ſaccharine ſubſtance is ſo copious, and ſo 
/ matters; that there is a prodigious number of bodies capable of - 
_ affording wine or forming alcohol. All ſweet and ſaccharine 
fruits when reduced to a pulp, and parti alarly th ir expreſſed 
_ Juices, undergo an internal emotion at a cemperature not uns 
der 66 F. if they be at the fame time, in. a large quantity, 
and neither too thick, nor too liquid. Hence that vaſt quan- 
tity ot different wines which we re rec | 
| nm of germinating grains, 
part is developed hy germination; wy even the 45 
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IV. Vinous fermentation diſcovers ie bee | 

| 10 an increaſe. of their bulk, the formation of a copious froth- | 
that covers their ſurface, riſe of temperature, the diſengage- 
ment of a great deal of carbonic acid, the menten of a ſweet 
Mare into an geid, hot, and pungent fluid. „ 1 
V. The cauſe of this fermentation appeatu to ba on 
che decompoſition of water, of whoſe oxigene, a large ſhare 


is brouglit into union with the carbone of the ſugar, which it 


burns, and ſo converts it into carbonic acid. At the fame 
time, the bydrogene of the water, is brought i into contact with 
tbe decarbonated ſugar, aud by combination with it, forms 
sleohol. Alcohol may be defined to be ſugar, deprived ofs 
Fortion of its carbone, the place of. which is ſupplied by. a cer- 

tain proportion of. bydrogene.. This theory explains both the 
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_ thenor atmoſpheric receiver, remain long undeſtroyed ; their 


# 


animal matter is entirely converted into ammoniac and con- : 


Fan us and this ail with te volatile ali, ferm that ſa- 
ing grounds, i in ih there has | b 
corpfes depoited. | 1 - 


'_ too Oe A aaa 4 


km. 


255 25 22 5 
— . 
4 1288 8 1 
wy * i de 


N . 
OY 


„„ N 2 LES LE i i 
85 XVIII Sn water, diffe ent phænomena: 


tion e. ae matters: n e new products are SEE 


* 


SA 7 1 N 
* "> et ** 


2 39? & favours the Sab Ke POT AS 
lation : 9 4 1 e hot ede n? volat 


* 


: as the ary b ur ain den denn e chat 
2 XIX. Kg al this See of e and 
all the varieties, almoſt innumerable, of the phenomena which 
they exhibit; have not been as yet either diſcovered or de- 
eribed ; it is however acknowledged, thas-allthoſs es- 


mena muſt be limited to the converſion of the more complex | 
compounds into others of a ſimpler compoſition; which Na- 


| ture then employs in new combinations forming the materials 


of other complex bodies. She had only lent them for a time 73 


to animals and vegetables. She carries on a perpetual circu- 
lation of compoſitions and decompoſitions ; which diſplay her 


power, and evince her fecundity, at the ſame time while they | 
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chapters immediately foregoing, to which the articles 1 in this 
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Une following applications. 
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